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Abstract  
 
Improved weight loss interventions are needed to help reduce obesity. One dietary factor 
that has been effective in increasing weight loss is increased dietary structure. One method for 
increasing dietary structure is prescribing the frequency in which eating bouts (meals and snacks) 
occur. Eating frequency (EF) has been inversely related to body mass index (BMI) but the 
impact of EF on weight loss is unclear. This randomized controlled trial examined the effect of 
EF on hunger, the relative-reinforcing value of food, energy intake (EI), and weight loss during a 
6 month behavioral weight loss intervention. Participants (age: 51.0 ± 9.9 yrs, BMI: 35.5 ± 4.8 
kg/m
2
, 57.8% female, 94.1% white) were randomized to one of two EF prescriptions: 1) Three 
Meal (n=25): three eating bouts/day; or 2) Grazing (n=26): eat at least 100 kcals every 2-3 hrs. 
Both groups attended 20 sessions and had identical dietary (1200–1500 kcals/day, < 30% kcals 
from fat) and physical activity (200 minutes/wk) goals. Hunger, relative-reinforcing value of 
food, diet, and anthropometric data were collected at 0 and 6 months. Using intent-to-treat 
analyses, Grazing reported a greater EF (eating bouts in which > 25 kcals were eaten/day) than 
Three Meal at 6 months (5.8 ± 1.1 eating bouts vs. 3.2 ± 0.6 eating bouts, p<0.001). On a 100-
mm visual analogue scale Grazing reported significantly less hunger at 6 months as compared to 
0 months (47.9 ± 18.5 mm vs. 56.3 ± 15.7 mm, p<0.05), while Three Meal did not report any 
changes. There were no significant differences in the relative-reinforcing value of food between 
groups or over time. EI and BMI were significantly (p<0.001) reduced from 0 to 6 months (EI: 0 
months = 2198 ± 692 kcals/day vs. 6 months = 1266 ± 353 kcals/day; BMI: 0 months = 35.5 ± 
4.8 kg/m
2
 vs. 6 months = 30.6 ± 4.9 kg/m
2
). There were no significant differences in EI or BMI 
between the groups. An EF of approximately six eating bouts/day may decrease hunger more so 
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than an EF of three meals/day while consuming a low-kcal diet during a behavioral weight loss 
intervention.   
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Introduction 
 
Obesity and overweight in the United States have reached epidemic levels. More than 60% of 
U.S. adults are overweight or obese, and over 30% are obese (1-3). Obesity is a major cause of 
morbidity and mortality in the U.S. (4-8). Obese individuals are at an increased risk for multiple 
chronic diseases including coronary heart disease (6); hypertension (4, 6); atrial fibrillation (6); 
dyslipidemia (5, 6); heart failure (6); type 2 diabetes (4, 6); gallbladder disease (9); osteoarthritis 
(10); sleep apnea and respiratory problems (11); and breast, prostate, and colon cancers (12, 13). 
Obesity also increases all-cause mortality (14) and is very costly in both direct costs such as 
health care spending and indirect costs such as absenteeism and disability (15-17).  
Obesity is a consequence of positive energy balance, in which energy intake is greater than 
energy expenditure. For weight loss, achievement of negative energy balance, in which energy 
intake is less than energy expenditure, is required. Thus, the ideal dietary prescription for weight 
loss would reduce energy intake, but also improve the nutrient quality of the diet, increase 
satiation and satiety, and limit feelings of restriction (18-20). Traditional weight loss programs 
have focused on reducing energy intake with a low-calorie, low-fat dietary prescription and have 
had some success in reducing participants‟ weight (21-25). However, other than recognizing that 
reducing energy intake is necessary for weight loss, the optimum dietary prescription for weight 
loss is unknown (26).  More specifically, it is not clear what type of dietary prescription would 
be helpful over the long-term in keeping energy intake at a level that would aid with successful 
long-term weight loss maintenance.  
One dietary factor that has been effective in increasing weight loss is increased dietary 
structure.  In research interventions, dietary structure has been increased by providing 
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participants with reduced-calorie and -fat meal plans (27, 28), giving food provisions to 
participants (29-32), and prescribing meal replacement bars or drinks (21, 33).  In all of these 
interventions, conditions with increased dietary structure have significantly increased weight loss 
(21, 27-33). 
Another method for increasing dietary structure is to prescribe the frequency in which eating 
bouts (meals and snacks) occur.  Eating frequency refers to how often an individual eats, as well 
as to how energy intake is spread throughout the day (i.e., eating larger amounts of food three 
times per day or eating smaller amounts of food spread evenly throughout the day). Eating 
frequency has been hypothesized to affect energy intake, and thereby weight, through two 
different mechanisms. First, eating frequency may potentially influence weight through its effect 
on hunger. Research has shown that hunger increases the reinforcing value of food such that the 
hungrier people get, the more they are willing to work to obtain food (34-36) and that energy 
intake is greater when the reinforcing value of food is higher (35). Thus, eating more frequently 
may reduce hunger, and thereby the reinforcing value of food, which could reduce energy intake 
at each bout and result in a reduced overall energy intake. Under this mechanism, greater eating 
frequency would be expected to be related to lower energy intake and weight.  Alternatively, 
eating frequency may affect weight as it determines the number of times an individual is exposed 
to food. Each exposure provides the opportunity to consume excess energy. Within the 
obesogenic environment in the U.S., food is readily available and easily accessible, providing 
constant cues that may prompt eating (37-39). Under this mechanism, greater eating frequency 
would be expected to be related to greater energy intake and weight.   
The relationship between eating frequency and weight has been examined predominantly 
through observational studies. Cross-sectional studies have reported an inverse relationship 
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between eating frequency and body weight, body mass index (BMI), or body fatness in both 
adults (40-42) and children (43, 44), although some studies found this relationship  in only 
certain groups, such as in males but not females (45, 46). However, not all cross-sectional studies 
report a relationship between eating frequency and weight (37, 47-49), and some even report a 
positive relationship between these variables (50-53). Longitudinal studies examining the 
association between eating frequency and weight change also have shown inconsistent results but 
overall suggest that eating frequency is not related to weight change (54-58). 
There have been a limited number of experimental studies investigating the relationship 
between eating frequency and weight, and these studies have used a variety of experimental 
designs, including highly controlled short-term laboratory studies (59-61) and longer-term 
interventions in free-living participants  (62, 63). As a whole, these experimental studies have 
shown no relationship between eating frequency and weight.   
Although others have manipulated eating frequency in experimental studies, none have 
examined the effects of manipulating eating frequency on a proposed mechanism by which 
eating frequency may influence energy intake and weight status: hunger and the relative-
reinforcing value of food.  Also, the influence of eating frequency on energy intake has not been 
examined within a behavioral intervention for weight loss. Thus, the aim of this investigation 
was to compare a dietary intervention of greater eating frequency (i.e., eating at least six times 
per day) to an eating frequency that limited consumption to only three times per day during a 6-
month behavioral weight loss intervention on self-reported hunger, the relative-reinforcing value 
of food, and energy intake. It was hypothesized that the condition with the greater frequency 
prescription would produce less hunger, a lower relative-reinforcing value of food, and thus 
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lower energy intake at three and six months as compared to the condition with a lower eating 
frequency.    
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Chapter 1- Literature review 
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Abstract 
 
Obesity and overweight in the United States have reached epidemic levels. Obesity is a 
consequence of positive energy balance, in which energy intake is greater than energy 
expenditure.  For weight loss, negative energy balance, in which energy intake is less than 
energy expenditure, is required. One dietary factor that has been effective in reducing energy 
intake and increasing weight loss is increased dietary structure. One method for increasing 
dietary structure is to prescribe the frequency in which eating bouts (meals and snacks) occur. 
Eating frequency has been inversely related to body mass index but the impact of eating 
frequency on weight loss is unclear. The research conducted for this dissertation builds upon 
previous findings regarding the relationship between eating frequency, energy intake, and weight 
loss by directly manipulating eating frequency and measuring proposed mechanisms by which 
eating frequency may influence weight status: hunger, the reinforcing value of food, and energy 
intake.  Thus, the aim of this investigation was to test an innovative structured dietary 
intervention of increasing eating frequency during a six-month behavioral weight loss 
intervention on the proposed mechanisms between eating frequency and weight.   
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Obesity in the United States 
 
Obesity and overweight in the United States have reached epidemic levels. More than 60% of 
U.S. adults are overweight or obese, and over 30% are obese (1-3). One recent report projects 
that if current trends continue, by the year 2030, over 86% of adults will be overweight or obese 
and over 50% will be obese (4), while another recent report suggests that the rates of increase in 
the prevalence of overweight and obesity in the U.S. may be slowing down (1). Whether rates 
are continuing to increase or remain the same, two-thirds of Americans are currently overweight 
or obese and this issue remains a public health priority and challenge (1, 5).  
Obesity and overweight are most often defined using body mass index (BMI). BMI is 
calculated as an individual‟s weight (kg) divided by height in meters squared (m2) (6). 
Individuals are classified as overweight if their BMI falls between 25 and 29.9 kg/m
2
 and as 
obese if their BMI is greater than or equal to 30 kg/m
2 
(6).  Although BMI is simply a 
comparison of weight relative to height and does not directly measure individual differences in 
lean and fat body mass, it has been shown to be highly correlated with body fat percent in the 
National Health and Nutrition Examination Survey (NHANES) (7) and is a universal tool that 
provides a standardized way to define overweight and obesity for diverse populations (8).  
Obesity is a major cause of morbidity and mortality in the U.S. (9-13). The risk for morbidity 
and mortality increases as the severity of obesity increases (9). Obesity increases all-cause 
mortality and it is estimated to cause an excess of over 300,000 deaths annually in the U.S. (14). 
Obese individuals are at an increased risk for coronary heart disease (11), hypertension (9, 11), 
atrial fibrillation (11), dyslipidemia (10-11), heart failure (11), type 2 diabetes (9, 11), 
gallbladder disease (15), osteoarthritis (16), sleep apnea and respiratory problems (17), and 
breast, prostate, and colon cancers (18-19). The incidence and prevalence of these co-morbidities 
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has increased dramatically with the increase in overweight and obesity in the U.S. (20-21). 
Diabetes, hyperlipidemia, and hypertension also are related to a lower self-reported health-
related quality of life and this association is magnified with the presence of obesity (22). 
Obesity decreases life expectancy on average by 2 – 20 years, with more years of life lost for 
the most obese individuals (23). A recent study compared current trends in smoking and obesity 
in the U.S. and found that even when the current trend of reduced incidence and prevalence of 
smoking in the U.S. is taken into consideration (24-25), obesity rates are forecasted to outweigh 
these positive effects and for the first time in decades, life expectancy is no longer expected to 
increase (26-27).   
Further, obesity is a very costly disease. Health care costs directly related to overweight and 
obesity in the U.S. are estimated to be at least $147 billion per year, which account for 
approximately 10% of all health care expenditures (28). Obesity alone is estimated to account for 
27% of the rise in medical costs over the past 20 years (29).  Beyond the direct costs related to 
health care, there are many indirect costs associated with obesity as well. These indirect costs 
include absenteeism, disability, premature mortality, loss of productivity, and workers 
compensation (30). These indirect costs add up to $65 billion per year in the U.S. (30).  
Due to its impact on health, quality of life, life expectancy, and health care costs, obesity is 
one of the main focus areas for national health agendas. Three Healthy People 2020 objectives, 
which are written to help shape priorities for improvements in the nation‟s health, are directly 
related to improving weight status in the adult population: increase the proportion of adults who 
are at a healthy weight, reduce the proportion of adults who are obese, and prevent weight gain 
in children and adults (5). The focus on weight status in these newly released guidelines shows 
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that overweight and obesity will continue to be a public health priority in the U.S. for at least the 
next decade. 
Obesity and energy balance 
 
Obesity is a consequence of positive energy balance, in which energy intake is greater than 
energy expenditure.  There are many behavioral and environmental factors that have contributed 
to the positive energy balance in the U.S., which in turn has led to the increased rates of 
overweight and obesity over the past few decades (31). Behavioral factors that have contributed 
to a positive energy balance include a greater percentage of meals eaten away from home (32-
33), skipping breakfast (33), increased intake of sweetened beverages (34-35), increased variety 
in foods selected (36), decreased leisure-time physical activity (37-38), and increased screen time 
(39-40). Changes in both the food and physical activity environment in the U.S. also have 
contributed to a positive energy balance. Food environment changes include increased variety in 
the food supply (36), increased energy density of foods available (41), increased portion sizes 
(32, 41-42), low cost of less healthy foods (43), and increased accessibility of food (44). 
Advances in technology largely have contributed to the decrease in energy expenditure in the 
U.S. Technology has decreased the necessity to be physically active in individuals‟ daily lives, at 
work, and for transportation (31). The built environment, which refers to the physical 
environment that has been developed and in which people live and work, affects the accessibility 
and safety associated with conducting physical activity (45). For example, studies have shown 
that when walking trails are available, more physical activity occurs (46).  The current built 
environment in much of the U.S., particularly in rural areas, encourages transportation by vehicle 
and does not provide a safe place for physical activity (47). Additionally, there are a plethora of 
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sedentary leisure-time activities available, such as television watching, using the computer, and 
playing video games, which individuals tend to choose over more active options (31).   
Although addressing both sides of the energy balance equation is important, research 
suggests that energy intake may be playing the biggest role in changing weight status in the U.S. 
A recent study that analyzed energy intake and energy expenditure using doubly labeled water in 
1,400 adults reported that energy intake appears to be the main force behind the increased body 
weight in modern populations (48).  As a follow-up study, this same group looked at energy 
intake and physical activity data of U.S. children and adults as well as food supply data between 
1970 and 2000 and determined again that energy intake appears to be the driving force behind 
weight gain over that period (49). Finally, a recent review of doubly labeled water studies of 
energy balance concluded that published research suggests that reducing intake is the best way to 
lose weight and prevent weight gain (50). Because energy intake appears to be the driving force 
behind energy balance, determining the most appropriate dietary prescription for weight 
maintenance and weight loss is imperative to address the obesity epidemic.   
Weight loss interventions 
 
Dietary prescription for weight loss 
 
A vast array of research has been conducted in adults to help determine the most successful 
dietary prescription for weight loss. The ideal diet prescription for weight loss would reduce 
energy intake, improve nutrient quality of the diet, increase satiation and satiety, and limit 
feelings of restriction (51-53). Research on reducing energy intake has focused on determining 
the energy prescription that produces the greatest amount of weight loss, but that is also safe, 
does not cause excessive nutrient deficiencies, and can be adhered to over time. To achieve this 
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standard, varying amounts of caloric restriction have been examined. To determine the preferable 
level of caloric restriction, a randomized controlled trial (54) and a recent meta-analysis (55)  
examined outcomes between a very-low-calorie diet (VLCD) (generally provides 400-800 
kcals/day) versus a low-calorie diet (LCD) (generally provides 800-1,500 kcals/day) on long 
term weight loss. Both studies concluded that while the weight loss achieved following a VLCD 
during the first 6 months was greater than that when following a LCD, weight loss was similar 
between both diets at one year or after longer duration (54-55). In both studies, following a 
VLCD was associated also with a greater frequency of reported adverse events.  The authors 
therefore recommend prescribing a LCD, as it is generally safer and just as effective in long-term 
weight loss (54-55).  
Numerous studies have been conducted to determine the ideal macronutrient distribution of a 
diet for weight loss. There has been debate about whether a weight loss diet should focus 
primarily on protein, carbohydrate, or fat intake. Traditional diets, typically low-fat and high-
carbohydrate, have been compared in randomized controlled trials to a variety of different diets, 
such as: low-carbohydrate and high-protein diets (56); high carbohydrate, very-low fat 
vegetarian diets (57); as well as moderately high-fat Mediterranean diets (58). Results have been 
mixed, and the majority of studies have had numerous methodological shortcomings, such as 
small sample size, short duration, lack of diversity in participants, and poor participant adherence 
to the program (59). Sacks and colleagues (59) recently examined four different diets and 
addressed some of these shortcomings by conducting a 2-year long randomized controlled trial in 
a more diverse (40% male) sample of over 800 adults. They compared four weight loss diets of 
varying macronutrient composition (low-fat, average-protein: 20% fat, 15% protein, 65% 
carbohydrate; low-fat, high-protein: 20% fat, 25% protein, 55% carbohydrate; high-fat, average-
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protein: 40% fat, 15% protein, 45% carbohydrate; high-fat, high-protein: 40% fat, 25% protein, 
and 35% carbohydrate). Each diet prescribed an energy deficit of 750 kcals per day based on 
each individual‟s baseline resting metabolic rate and physical activity level. The study had fairly 
good retention as 80% of participants completed the final assessment; however, adherence to the 
dietary prescription proved difficult for participants. The mean reported intake at 6 months and 2 
years did not reach the target macronutrient distributions for each respective group, but there 
were still differences in percent macronutrient intake between the groups in the prescribed 
direction. At the end of the study, participants in each of the programs were equally successful in 
losing significant amounts of weight. The authors concluded that a range of macronutrient 
distributions in an energy-deficient diet can be used successfully for weight loss.    
While there appears to be no benefit at this time for one macronutrient prescription versus 
another for weight loss, there are recommendations for macronutrient intake that are considered 
to be important for reducing risk for co-morbidities. The Dietary Guidelines for Americans and 
the American Heart Association recommend limiting percent calories consumed from fat with an 
emphasis on limiting saturated fat, trans fat, and all solid fats (51, 60).  Research has shown that 
diets low in saturated and trans fat reduce the risk of cardiovascular disease through their effects 
on lowering LDL cholesterol levels (60). Therefore, while reducing fat intake may not 
necessarily affect weight loss, reducing fat intake is often recommended in weight loss 
interventions due to the additional benefits of reducing risk of cardiovascular disease (13, 60). 
Also, as fat has a greater energy density than the other macronutrients, reducing fat intake also 
lowers the energy density of the diet as a whole, which may aid in successful weight loss 
maintenance (61).      
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Behavioral lifestyle interventions for weight loss 
 
An expert panel from the National Heart, Lung, and Blood Institute (NHLBI) in collaboration 
with the National Institute of Diabetes and Digestive and Kidney Disorders (NIDDK) developed 
evidence-based clinical guidelines for weight loss in overweight and obese adults based on a 
systematic review of the published scientific research (6). The panel recommended a 
combination of diet and physical activity goals, in addition to behavioral therapy, to aid in 
successfully achieving an initial weight loss of 10% of baseline body weight in a time frame of 
six months. A diet that creates a deficit of 500-1,000 calories per day (1,200-1,500 calories/day 
is appropriate for most individuals) and provides less than 30% of total calories from fat,  and  
plan that slowly builds up to 30 minutes of moderately intense physical activity (akin to a brisk 
walk) on most days of the week also were recommended. An intervention that combines diet and 
physical activity goals with behavioral therapy to improve weight status is now commonly 
referred to as a lifestyle intervention (62). 
The behavioral therapy component that is part of lifestyle intervention goes beyond just 
educating participants on what dietary and physical activity goals to achieve. It seeks to help 
participants build a set of behavioral and cognitive strategies that assist with changing energy 
balance behaviors that can aid with achieving a healthier weight that can be maintained over time 
(63-64). Behavioral theory states that behaviors are controlled by antecedents, environmental 
cues that precede behaviors, and consequences that follow behaviors and either reinforce or deter 
behaviors from reoccurring (65).  Strategies used to change behaviors to encourage weight loss 
include the following: self-monitoring, stimulus control, problem-solving, social support and 
assertiveness training, goal setting, cognitive restructuring, relapse prevention, and maintenance 
(66).   
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The first step in making any behavior change is awareness of the behavior.  Self-monitoring, 
for the purpose of weight loss, involves systematically observing and recording in detail eating 
(type and amount of food, calories and fat grams consumed) and physical activity (type and 
amount of time) (66). Participants are generally asked to record in diaries daily and the 
interventionists provide feedback that focuses on what they are doing well, but also offers ideas 
for improvement (66).  Research has shown that individuals who most closely adhere to self-
monitoring are the most successful with weight loss (67-68) as well as weight loss maintenance 
(69).  
Stimulus control is a behavioral procedure that involves altering the environment by reducing 
cues that encourage overeating or inactivity (66). An example is instructing participants to 
remove tempting foods from the home.  
Problem-solving techniques are taught to participants to help them deal with situations that 
make it difficult to reach healthy eating and physical activity goals.  Participants are instructed to 
identify specific problems, brainstorm solutions, choose a solution, develop and implement a 
plan, and evaluate the plan‟s success (70). A recent study reported that participants who 
improved their problem-solving skills the most during a behavioral obesity treatment had the 
best weight loss results (71). 
Developing and maintaining social support for behavior changes and learning how to be 
assertive in social settings is another aspect of behavioral weight loss training (66). An example 
of social support is teaching participants to change their weekly coffee date with a friend to a 
weekly walking date.  Studies have shown that individuals with higher levels of social support do 
better in weight-loss programs (72-73). 
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Another important aspect of behavioral interventions is that they are goal oriented (63). The 
importance of short- and long-term goal setting for successful behavior change is taught to 
participants.  Realistic daily and weekly goals for eating behaviors and weight loss are 
encouraged.  Shaping, which involves starting with easier goals and then increasing the difficulty 
of the goals as participants progress through the program, is taught to help participants feel 
successful and gain confidence to encourage future success (63). 
Cognitive restructuring teaches participants to identify and modify maladaptive thoughts (e.g., 
all-or-none thinking) that may interfere with weight loss by contributing to overeating and 
inactivity (66).  Participants learn to challenge maladaptive thoughts and replace them with more 
realistic cognitions, engage in thought stopping, and use positive coping statements.  
Based on Marlatt and Gordon‟s Relapse Prevention Model (74), participants are instructed to 
prepare and plan for lapses in eating and activity behaviors.  Identifying and anticipating high-
risk situations, along with developing a detailed plan to handle these situations is encouraged so 
that a lapse in eating and activity behaviors does not cause a relapse (66).  
Once participants have reached their weight loss goals, the emphasis of the intervention shifts 
from weight loss to behaviors recommended for successful weight loss maintenance.  Keys to 
long-term success are reviewed (e.g., self-monitoring) and participants are encouraged to identify 
their own difficulties with eating and activity and to develop possible solutions to these 
difficulties through a problem solving approach that will aid them with continued weight loss if 
desired or long-term weight loss maintenance (75). 
An example of a successful large-scale behavioral lifestyle intervention comes from the 
Diabetes Prevention Program (DPP), which serves as the standard for lifestyle interventions (76). 
The DPP was a randomized clinical trial that was implemented at 27 different sites in a diverse 
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population (45% racial/ethnic minorities, 67% women, and 10% aged 65 years or older) of over 
3,000 participants. The main goal of the program was to test strategies to prevent or delay the 
onset of type 2 diabetes in high risk individuals. The program had three treatment arms: an 
intensive lifestyle intervention, standard intervention plus metformin, and standard intervention 
plus placebo. The goals of the standard and intensive lifestyle intervention were similar (weight 
loss of at least 7% of initial body weight through healthy eating and physical activity), but 
implementation of the program was very different. The intensive lifestyle arm included frequent 
interaction (weekly for the first six months and then at least once every two months for the 
remainder of the study) with case managers for support in either a group or individual setting, 
while the standard treatment included one individual session with a case manager each year. 
Another important difference between the intensive and standard groups was that the intensive 
group‟s materials included teaching behavioral change skills (those described previously) along 
with the dietary and physical activity information, while the standard treatment only received 
diet and physical activity information.  
Results from the DPP showed that high risk individuals can delay the onset of type 2 diabetes 
by losing weight through following a low-calorie, low-fat diet and participating in regular 
physical activity (77). The intensive lifestyle intervention group increased its physical activity 
and maintained that increase throughout the duration of the study, while the standard intervention 
groups reported no change in physical activity. The intensive groups also succeeded in reaching 
the 7% weight loss goal at six months and kept the weight off at 12 months into the program. 
Although they gained some weight back, they still maintained 4% weight loss at the termination 
of the study, which was on average 2.8 years. The standard intervention group with placebo 
showed no weight change and the standard intervention group with metformin lost 2.5% of their 
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initial weight within the first 12 months, but then regained weight during the remainder of the 
program.  Participants in the intensive lifestyle arm reduced their rate of development of diabetes 
by 58%, the standard intervention plus metformin reduced their rate by 31%, and participants in 
the placebo group saw no reductions. One of the secondary outcomes of the study was to 
examine the effect of the treatments on cardiovascular disease and cardiovascular disease risk 
factors. The intensive lifestyle group was the only group to see an attenuation of two 
cardiovascular disease risk factors: hypertension and dyslipidemia. The results of this large 
intervention indicate that a behavioral lifestyle intervention can produce significant amounts of 
weight loss, encourage weight loss maintenance, and prevent or delay the onset of diabetes and 
cardiovascular disease more so than pharmacotherapy.  
It is clear that weight loss interventions are needed to help reverse the obesity epidemic in the 
U.S. The most effective interventions include a behavioral component along with setting goals 
for weight loss, energy intake, and energy expenditure. As energy intake seems to be the driving 
force responsible for the positive energy balance causing weight gain in our population, 
examining new ways to help individuals reduce energy intake should be a priority.     
Eating frequency 
 
As previously discussed, one target of behavioral weight loss programs is the focus on 
reducing energy intake with a low-calorie, low-fat diet prescription. However, other than 
recognizing that reducing energy intake is necessary for weight loss, the optimum dietary 
prescription for weight loss is unknown (78).  More specifically, it is not clear what type of 
dietary prescription would be helpful over the long-term in keeping energy intake at a level that 
would aid with successful long-term weight loss maintenance. Increasing the structure of the diet 
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has proven to be effective in increasing weight loss during a standard behavioral intervention in 
which a hypocaloric, low-fat diet is prescribed.  In research interventions, the structure of the diet 
has been increased by providing participants with reduced-calorie and -fat meal plans (79-80), 
giving food provisions to participants (81-84), and prescribing meal replacement bars or drinks 
(85-86).  In all of these interventions, those conditions that have increased dietary structure have 
significantly increased weight loss (79-86). 
Another method for increasing the structure of the diet is to prescribe the frequency in which 
eating bouts (meals and snacks) should occur.  Eating frequency refers to both how often an 
individual eats, and how energy intake is spread throughout the day (i.e., eating larger amounts 
of food three times per day or eating smaller amounts of food spread evenly throughout the day). 
As eating frequency affects eating behaviors, it has been hypothesized also to affect energy 
intake and weight.  Research conducted in the area of eating frequency began in the 1960s, with 
investigations predominantly focused on examining the relationship between eating frequency 
and weight. 
Observational research on eating frequency and weight 
 
The relationship between eating frequency and weight has been examined predominantly 
through observational studies. The first studies published on eating frequency in humans began 
in the 1960s with Fabry and colleagues (87-88), whose cross-sectional studies found that in both 
children and adults, those who ate more frequently were leaner than those who restricted their 
intake to a few meals per day. Numerous cross-sectional studies have been published more 
recently and most have continued to report the same inverse relationship between eating 
frequency and body weight, BMI, or body fatness in both adults (33, 89-90) and children (91-
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92), although some studies found this relationship in only certain groups, such as in males but 
not females (93).  
However, not all current cross-sectional studies report a significant relationship between 
eating frequency and weight (94-97) and some have found mixed results (98). A large study 
looked at trends in eating frequency by comparing two cross-sectional examinations of national 
data from the NHANES datasets (1971-75 and 1982-84) and found an inverse relationship 
between eating frequency and BMI at the first time point, but found no relationship between 
weight change over the two time periods or between eating frequency and weight at the second 
time point (98).  Further, some research has even reported a positive relationship between eating 
frequency and weight (99-102), while others continue to find associations only in certain groups 
(103). For example, Yannakoulia and colleagues (103) found a positive relationship between 
eating frequency and adiposity in post-menopausal women, such that as eating frequency 
increased, adiposity increased.  However, no association between eating frequency and weight 
was found in pre-menopausal women.  Given these results and the mixed results from numerous 
other studies, the relationship between eating frequency and weight status can be described as 
inconsistent in cross-sectional research.  
As cross-sectional studies examine variables at a single point in time, it is not possible to 
determine a cause and effect relationship between the examined variables. For example, a cross-
sectional study by Holmback and colleagues (104) examined not only diet, but also lifestyle 
factors of over 3,000 adults in Sweden and compared them to BMI and waist circumference 
measurements. Similar to other studies, they reported that a higher eating frequency was related 
to a reduced BMI and central obesity in certain groups specifically, men but not women. They 
found that a higher eating frequency was related to a healthier lifestyle (lower rates of smoking 
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and higher rates of physical activity) and healthier diet (lower alcohol consumption, lower % 
energy from fat, and more fiber). Thus, eating frequency could be correlated with other variables 
that may be important in achieving a healthy energy balance state.  
Longitudinal observational studies allow for a better examination of cause and effect 
relationships than cross-sectional research, because a sequence of events can be determined 
while data are collected at multiple time points. The four longitudinal studies that have examined 
the association between eating frequency and weight change over time also have shown 
inconsistent results (105-108). Two studies found inverse relationships between eating frequency 
and weight at single time points (cross-sectionally), but neither found a relationship between 
eating frequency and weight change over time (108). The first study followed more than 2,000 
females between the ages of 9-19 years annually for over 10 years (108). Participants completed 
three days of food diaries and were grouped based on the number of days per week that they 
consumed three or more meals (for example, if participants reported consuming three or more 
meals on two out of the three recorded days, they were placed in the “two” group). They found 
that the number of days that three or more meals were consumed was inversely related to BMI at 
each of the 10 annual assessments. However, the relationship between eating frequency and 
weight change was not reported. Three other longitudinal studies found no relationship between 
eating frequency and weight or weight change in adults (105-106) or in children and adolescents 
(107). Overall, longitudinal research suggests that eating frequency is not related to weight 
change.     
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Experimental research on eating frequency and weight  
 
There have been a limited number of experimental studies that have examined the 
relationship between eating frequency and weight and most have failed to show a relationship. 
Three highly controlled weight loss studies, in which all food was provided to participants and 
consumed in the laboratory, acutely manipulated eating frequency and found no significant 
differences in weight change between the different eating frequency groups (109-111). The first 
study by Garrow and colleagues (110) looked at patients who were trying to lose weight in a 
supervised hospital ward for three weeks in which all of their meals were provided and 
monitored by hospital staff. The eating frequency manipulation was such that each group 
received the same number of calories per day, but one group received the calories in five meals 
per day and the other in just one meal per day. Weight loss was not significantly different 
between the two groups. The second study looked at the effects of meal frequency on body 
composition in professional boxers (111). This study divided 12 boxers into two conditions (two 
meals per day and six meals per day) in which the same number of calories, provided in a liquid 
form, were consumed per day (1,200 kcals) for two weeks. No differences were found in weight 
loss between the groups; however, the two meal condition lost significantly more lean body mass 
than the six meal group.  The final highly controlled study examined weight loss in eight 
university students who were randomized to receive an isocaloric diet of either three or six meals 
per day for six days in which all food was consumed in the study laboratory (109). Participants in 
both groups lost weight, but there were no differences between the two groups in weight loss.  
Interestingly, two highly controlled weight maintenance studies found differences in weight 
change between eating frequency groups (112-113). The first study, a crossover randomized 
trial, looked at normal weight young men and manipulated eating frequency over two separate 
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periods of two weeks duration. A weight maintenance isocaloric diet was served two times per 
day (gorging) for two weeks and six times per day (nibbling) for two weeks in the research 
laboratory with a two week wash out period in between each frequency prescription (112). Mean 
body weight for the group increased significantly during the gorging period, but did not change 
during the nibbling period. The most recent experimental study to show a relationship between 
eating frequency and weight had a completely different finding (113). This study was a pilot 
study conducted in 21 participants that reported a usual eating pattern of three meals per day 
upon entry into the study, were normal weight, and wanted to maintain their current weight. This 
was a crossover randomized design with two, eight week treatment periods in which the 
participants received their calories for weight maintenance in one meal per day or three meals 
per day. All participants consumed one meal per day at the research facility and when they were 
following the three meals per day protocol, two meals were provided to take home. While 
participants were weighed daily and calories were adjusted if weight change occurred, they 
found a significant decrease in the participant‟s weight and body fat when they consumed one 
meal per day and no changes in weight or body fat when eating three meals per day. 
The final experimental study on eating frequency in which all food was provided for 
participants was conducted by Fabry and colleagues in 1966 (114). The researchers manipulated 
the feeding schedules of students in three different boarding schools for a full calendar year: one 
school provided three meals per day, another provided seven meals per day, and the third control 
school continued the standard pattern of five meals per day. They found a greater increase in 
body fat over the year in the children in the school that served three meals per day when 
compared to the other two schools with more frequent eating schedules. 
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One experimental weight loss study, in which some but not all food was provided for 
participants, examined 100 participants randomized into a meal replacement group or meal 
replacement plus snacks group (115). Participants followed their assigned program for six 
months, met individually with a dietitian every week, and were encouraged to consume 1,200 
(women) or 1,500 (men) kcals per day.  Participants received some meal replacement products as 
well as coupons to buy additional meal replacement products of their choice. Both groups were 
asked to use a minimum of two meal replacement products per day. While the study did not 
explicitly test eating frequency, the meal replacement group was encouraged to limit its energy 
intake between meals by reducing snacking between meals and the meal replacement plus snacks 
group was encouraged to consume three snacks per day. The meal replacement plus snacks 
group consumed significantly more snacks per day than the meal replacement group at three and 
six months into the intervention. Participants in both groups lost significant amounts of weight, 
but there were no differences in weight loss between the groups.  
A recent study by Cameron and colleagues (116) examined 16 participants in an eight week 
weight loss intervention. Participants were randomized to one of two groups: three meals per day 
or three meals plus three snacks per day. Participants were asked to follow an individually 
prescribed energy restricted diet, a meal plan that detailed what time meals and snacks should be 
consumed, and guidelines for what types of foods should be consumed at each eating occasion. 
Adherence to the eating frequency prescription and group mean eating frequency was not 
described. Both groups lost significant amounts of weight; however, no differences in weight 
loss or fat or lean mass losses were found between the groups at the end of the eight week 
program.  
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A longer term randomized controlled trial for weight loss examined snacking frequency by 
randomizing 140 participants into two conditions: three meals per day or three meals plus three 
snacks per day (117). This one-year weight loss intervention did not use a behavioral approach 
but rather had participants meet with dietitians individually (17 offered visits) for education on 
changes in diet and physical activity. About 30% of the participants were lost to follow up at the 
completion of the intervention. The eating frequency prescription was reported to be successfully 
implemented in that participants in the three meals plus three snacks group increased snacking 
and the three meal only group decreased snacking from baseline to 1 year assessment. However, 
after one year of treatment, less than 50% of the remaining participants in each group were 
following the diet prescription in regards to eating frequency. While significant weight loss 
occurred over the year, energy intake and weight loss were not significantly different between 
the two conditions at one year.  
Eating frequency has been examined in a variety of experimental designs from highly 
controlled short-term laboratory studies to longer-term interventions in free-living participants. 
As a whole, these experimental studies, in which greater emphasis can be drawn for a cause and 
effect relationship, have shown no relationship between eating frequency and weight.   
Eating frequency and dietary intake 
 
The mechanism by which eating frequency is believed to influence weight is through energy 
intake.  Thus, for eating frequency to be helpful for achieving a certain weight status, eating 
frequency must be linked to energy intake.  Interestingly, a scarcity of research has examined the 
effect of eating frequency on energy intake beyond brief mention within the context of a 
secondary study hypothesis. In the eating frequency studies described above that did measure 
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energy intake, eating frequency was either positively associated with energy intake (92-93, 97-
98, 100-101, 103) or no relationship was found between eating frequency and energy intake (90, 
117).  
Four of the previously mentioned studies examined the effect of eating frequency on energy 
intake as another primary outcome and found a positive relationship between the two variables 
(95-97, 104). Three of these four studies examined macronutrient intake and all three found that 
increased eating frequency was associated with greater percent of calories consumed from 
carbohydrate and decreased percent of calories consumed from fat and protein (95, 97, 104). One 
of these studies further reported on types of foods associated with eating frequency and found 
that intake of fruits and vegetables, whole grains, dairy, added sugars, and artificially sweetened 
beverages all tended to increase with increasing eating frequency (97).  
Research on snacking provides some additional information on how eating frequency may 
affect dietary intake, as both energy and macronutrient intake.  A recent study combined cross-
sectional data from four large national datasets (the U.S. Department of Agriculture‟s (USDA) 
Nationwide Food Consumption Survey from 1977-1978, USDA‟s Continuing Survey of Food 
Intake by Individuals from 1994-1998, NHANES from 2003-2004, and NHANES from 2005-
2006) to examine changes in snacking and energy intake in the U.S. over time (118). Each of 
these surveys collected one or two days of dietary data by 24-hour recalls or food diaries. Data 
from over 44,500 adults were analyzed. Results showed that from 1977-2006, the number of 
individuals classified as “snackers” (reported consuming at least one snack) increased from 71% 
to 97% and mean snacking occasions increased by one per day. Total energy from snacks as well 
as the percent of energy intake from snacks increased over this time as well (increase of 
approximately 200 kcals and 6-7% of total energy intake). Another study examined trends in 
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eating frequency over time using the same combined datasets, but included children (119). 
Results showed that as with other behavioral factors that influence weight, eating frequency 
appears also to have changed over the past few decades (119).  They discovered that the number 
of eating occasions, snacks in particular, increased significantly over the past 30 years, which 
corresponds to the same time period in which obesity rates increased. Further, they reported that 
energy intake, particularly from snacking, increased over this time period.   
Snacking accounts for 25% of energy intake in the U.S. and contributes significantly to 
nutrient intake (94-95, 118, 120). Similar to the relationship reported between eating frequency 
and energy intake, snacking has been positively associated with an increase in energy intake 
(102, 118, 121). Food consumed as snacks tend to be large portions of energy-dense foods and 
beverages (122-125) and snacks in general tend to be lower in fat and higher in carbohydrates 
than meals (126-127). While research on snacking provides some additional information about 
the energy and macronutrient profiles associated with snacking, further research is needed to 
determine the associations between energy intake, macronutrients, and eating frequency.  
Proposed mechanisms for the relationship between eating frequency, energy intake, 
and weight 
 
It has been proposed that eating frequency may influence energy intake, and thereby weight, 
through two different mechanisms. First, eating frequency may potentially influence weight 
through its effect on hunger. It is hypothesized that eating more frequently may reduce hunger at 
the onset of the next eating bout, which could reduce energy intake at each bout and result in a 
reduced overall energy intake (113, 128-142). Under this hypothesis, greater eating frequency 
would be expected to be related to lower energy intake and weight.  Second, eating frequency 
may affect weight as it determines the number of times an individual is exposed to food. Each 
34 
 
exposure provides the opportunity to consume excess energy. Within the obesogenic 
environment in the U.S., food is readily available and easily accessible, providing constant cues 
that may prompt eating (97, 143-144). Under this mechanism, greater eating frequency would be 
expected to be related to greater energy intake and weight.   
Eating frequency and hunger 
 
Although research has been very inconsistent regarding the relationship between eating 
frequency and energy intake, there are many reasons why eating frequency may impact hunger.  
Factors that may play a role in controlling hunger when eating bouts occur frequently during the 
day include increased ability to more accurately match energy intake to expenditure (128, 136, 
141), prolonged gastric emptying (129, 133, 135, 138-139), increased release of satiety gut 
hormones in response to food intake (131-132, 134, 137), and improved maintenance of insulin 
and glucose levels (130, 135, 137-140).   
Eating more frequently allows for better control of energy intake because both meal size and 
eating frequency can be used to adjust for energy imbalances (136). Westerterp-Platenga and 
colleagues (141) showed that frequent eaters were more able to regulate their daily energy intake 
by compensating for excesses or deficits in energy intake from one meal at the subsequent meal. 
Burley and colleagues (128) found that eating more frequently may produce a more even hunger 
profile throughout the day. Thus, increased eating frequency may stabilize hunger profiles and 
improve the ability to regulate energy balance. 
Eating frequently prolongs gastric emptying, which has been hypothesized to affect hunger. 
The proposed mechanism for the effect on hunger is through the rate of delivery of nutrients to 
the small intestine (129, 135). The small intestine sends out signals that more food is needed 
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once all nutrients have been absorbed and the meal has left the stomach (129, 135). Therefore, if 
food remains in the gut when the next eating occasion occurs, an individual will feel less hungry 
at the start of the next eating bout. An experimental study that fed participants isocaloric amounts 
of food in two meals three hours apart or as six meals hourly, found that the increase in eating 
frequency delayed gastric emptying. However, no effect on post-meal appetite was found (133). 
Another crossover experimental study in which participants were fed the same number of 
calories for breakfast in either one meal or divided into five portions that were consumed hourly, 
examined appetite for the proceeding meal. Consuming breakfast in five separate portions 
reduced appetite and the participants consumed 27% less energy at the next meal (138-139).   
Additionally, the release of gut hormones that effect hunger may be altered by eating 
frequency. Gherlin is a hormone released by the gut that stimulates appetite, hunger, and short-
term food intake before every meal (131-132).  Gherlin levels rise before meals and fall after 
eating (131). Gherlin levels have been found to be higher in lean than obese individuals, increase 
with diet-induced weight loss (134, 145), and be associated with eating frequency in a few 
studies. In 2002, Sugino and colleagues (146) reported that increased meal frequency decreased 
gherlin responses in sheep. One of only two experimental studies in humans that manipulated 
eating frequency and measured levels of gherlin found that gherlin was elevated in lower eating 
frequency (130). The only other human study that examined gherlin and eating frequency 
examined  both gherlin and insulin in response to an isoenergetic diet served in high (12 meals) 
or low (two meals) frequency and found no association between gherlin and eating frequency 
(137).  This was the first study to examine the relationship between insulin and gherlin at 
different eating frequencies and was conducted in a small sample (n = 5), so more research is 
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needed to be able to draw further conclusions about this relationship. No experimental studies 
have examined the effects of meal frequency and gherlin on hunger or energy intake.   
Leptin and obestatin, gut hormones that decrease appetite (147,148), also may be influenced 
by eating frequency. However, leptin and obestatin have yet to be studied in reference to eating 
frequency, but as they affect satiety and appetite also, research on these hormones would be 
beneficial.  
An increased eating frequency has been associated with improved maintenance of insulin and 
glucose levels, which may aid in reducing hunger.  In two acute experimental studies by 
Speechly and colleagues (138-139), one in obese (139) and the other in lean men (138), 
participants were fed a preload in one eating bout or the same total amount of preload in five 
eating bouts dispersed over five hours. They found larger peaks in both glucose and insulin with 
the one eating bout protocol as well as higher hunger ratings immediately prior to and greater 
energy intakes at the subsequent ad libitum meal when compared to the five eating bout protocol. 
The authors noted that while the insulin peak was higher in the one eating bout condition, the 
accumulative amount of insulin released during the five hours prior to the meal was the same as 
the five eating bout condition. From these findings the authors concluded that the total amount of 
insulin secreted does not affect appetite, but rather the amount and the timing of the insulin peak 
has an important effect on hunger and appetite. The most recent study examining the effect of 
eating frequency on glucose and insulin and the resultant effect on hunger found mixed results 
(149). As expected from previous research, they found more stable insulin and glucose levels 
with a higher eating frequency; however, participants reported a lower level of daily fullness 
with a higher eating frequency. Consequently, as confirmed by additional research, insulin and 
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glucose levels are more consistent and demonstrate a lower peak when eating frequency is 
increased (130, 137, 140, 150), but the effect on hunger is understudied and unclear.  
 
Eating frequency, hunger, and the reinforcing value of food 
 
To further explore the relationship between eating frequency and weight, the relationship 
between hunger and energy intake needs to be explored. One hypothesis for how a reduction in 
hunger affects energy intake is through a decrease in the reinforcing value of food (151). 
The reinforcing value of food is believed to be represented by the motivational, or “wanting,” 
value of food (151).  As reinforcing value represents a motivational construct, the reinforcing 
value of an object can be defined as how hard an individual is willing to work to obtain food 
(152). Reinforcement can be measured as either the absolute value (measure of want for a single 
reinforcer) or the relative-value (measure of want for a reinforcer compared to measure of want 
for an alternative reinforcer) (151).  The relative-reinforcing value can be assessed by comparing 
choices made between two alternatives, with the response cost of one alternative increasing and 
the cost of the second alternative remaining consistent (151).  A multiple choice questionnaire, 
which asks participants to choose between foods and alternatives, has been validated to assess 
the relative-reinforcing value of food (153). The participant decides which selection he or she 
would like for each of 16 choices.  The amount of work (represented by a number of button 
presses) required to receive the food increases with each choice while the amount of work 
required to receive the alternative remains the same for all 16 choices. The highest amount of 
button presses that the participant is willing to complete to earn the food determines the relative-
reinforcing value of food.      
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Research has shown that hunger increases the reinforcing value of food such that the hungrier 
someone gets, the more he or she is willing to work to obtain food (151, 154-155).  Additionally, 
research has shown that energy intake is greater when the reinforcing value of food is higher 
(151). Further, the reinforcing value of food is associated with weight status. Obese and 
overweight adults and children find food more reinforcing than their non-obese counterparts 
(156-157) and ratings of the reinforcing value of food were predictive of adiposity gain over 1 
year in a longitudinal study in children.  In the study, children who rated food as being more 
reinforcing gained more fat mass (158). Therefore, as eating frequency is associated with hunger, 
hunger is associated with the reinforcing value of food, and the reinforcing value of food is 
associated with both energy intake and weight status, then a viable theory to explain the 
relationship between eating frequency and weight would be through this pathway. Published 
research to date, however, has yet to study this hypothesis.  
Eating frequency and exposure to food 
 
Previous research has found a positive relationship between eating frequency and weight 
status (99-102), as well as a positive relationship between eating frequency and energy intake 
(92-93, 95-98, 100-101, 103-104).  These studies would suggest that increased eating frequency 
does not aid with reducing intake, but instead that reducing eating frequency would be the best 
way to structure the diet to improve weight status. A potential behavioral mechanism as to why 
eating less frequently may be associated with reduced energy intake and weight is through 
stimulus control. Stimulus control refers to the effect that environmental cues have on eating and 
activity decisions (64). Eating more frequently increases exposure to food throughout the day, 
providing additional cues to eat, which may increase the likelihood of overeating. This concept 
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may be especially important for those who are trying to lose weight; when the dietary goal is to 
reduce energy intake, encouraging reduced exposure to food (i.e., fewer eating bouts) may 
actually be helpful with consuming less energy.  
While eating more frequently may be beneficial for weight loss through the physiological 
mechanism of reducing hunger, eating less frequently may be beneficial through the behavioral 
mechanism of reducing exposure to food. As the obesogenic environment that currently exists in 
the U.S. constantly promotes eating through an excess of accessible and affordable food cues, 
perhaps at this point in time, eating less frequently and reducing exposure to food may be the 
most beneficial message for weight loss.    
Eating frequency and methodological limitations  
 
A few explanations for the inconsistent results reported in the eating frequency and weight 
relationship have been proposed. These include the lack of a standard definition for eating 
frequency, not examining the impact of including physical activity in the proposed relationship, 
and including under-reporters of dietary intake and individuals who are dieting or who have a 
poor body image in analyses. 
 One of the biggest criticisms of the eating frequency literature as a whole is the lack of a 
consistent definition of what counts as a meal, snack, or eating occasion (159-160). A review by 
Gatenby (159) in 1997 examined the definitions of eating frequency used in the literature and 
noted that there is no consistent definition in either human or animal research. They noted also 
that oftentimes the definition of a meal or snack relies on cultural and social norms related to 
time and size of an eating occasion, which will be inherently different across diverse groups. 
With the use of inconsistent definitions, it is impossible to know if the associations found (or not 
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found) in research articles are true relationships or artifacts of the way eating occasions were 
defined. This same review urged the development of a standard universal definition as well as 
precise descriptions of how eating frequency should be defined to be used in all publications on 
this topic. A more recent review by Palmer and colleagues (160) in 2009 echoes these same 
concerns, suggesting that little has changed in this field towards developing a standard definition 
over the past 10 years.   
Another explanation for the inconsistent results in the eating frequency and weight literature 
is that a measure of physical activity has rarely been reported or examined as part of the 
analyses. Duval and colleagues (100) suggest that the relationship between eating frequency and 
weight is primarily due to the influence of leisure-time physical activity.  In their study, when 
physical activity was controlled, the negative correlation between eating frequency and weight 
was no longer significant. As energy balance and therefore weight are determined by the 
relationship between energy expenditure and energy intake, the effect of physical activity on the 
eating frequency and weight relationship is important to explore also.  Research has shown that 
physically active individuals are more successful at regulating energy balance (31), suggesting 
that physical activity does have an effect on energy intake and confirming the importance of 
examining physical activity when studying factors, such as eating frequency, that may influence 
energy intake, energy balance, and weight. 
Dietary assessment, which is used to collect eating frequency data from individuals, is not an 
exact science and the inaccuracies associated with collecting self-reported dietary data may be 
another explanation for the inconsistencies found in the eating frequency research. Moreover, it 
has been proposed that many of the findings from epidemiologic studies that have reported a 
relationship between eating more frequently and leanness may be biased due to dietary under-
41 
 
reporting (161). Dietary under-reporting is more prevalent in overweight and obese individuals 
(162-163) and certain types of foods, such as snacks, are more prone to being under-reported 
(164). Summerbell and colleagues (165) reported finding an inverse relationship between eating 
frequency and BMI when they examined seven-day food records from 220 adolescents and 
adults.  However, when dietary under-reporters were removed from the analysis, the relationship 
between eating frequency and BMI no longer existed.  They suggest that under-reporting, 
particularly in overweight individuals, confounds many of the previous results found in this area.  
More recent studies on eating frequency and weight that have removed dietary under-reporters 
from their analyses have either found no relationship between eating frequency and weight (99, 
101) or a positive relationship (95, 101, 166), further calling in to question the validity of 
previous studies that have not taken dietary under-reporting into consideration.  
Excluding individuals who report biologically implausible dietary intake (under-reporters) in 
analyses examining the relationship between eating frequency and weight may aid in a better 
understanding of the relationship between eating frequency and weight. The most commonly 
used method to identify reporters of biologically implausible energy intake is the Goldberg cut-
off equation (167-168). The Goldberg equation is based on the principle that energy intake 
equals energy expenditure in individuals who are weight stable. Energy expenditure can be 
calculated by multiplying an individual‟s basal metabolic rate times his or her physical activity 
level. The reported energy intake is compared to this calculated energy expenditure to determine 
if the reported energy intake is biologically plausible. If reported intake is less than what is 
considered plausible, that individual is classified as a dietary under-reporter.  Therefore, 
removing under-reporters is particularly important when weight stable participants are being 
examined. However, during weight loss it is more challenging to determine plausible and 
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implausible reporters of intake as participants should inherently be reporting energy intake less 
than energy expenditure.   
Self-reported dieting status and body image may affect results found between eating 
frequency and weight in weight stable individuals as both dieting and poor body image have 
been associated with greater levels of dietary under-reporting (163, 169). In a follow-up to their 
study in which under-reporting strongly affected their results, Summerbell and colleagues (170) 
conducted a cross-sectional study of teenage males and females. When they removed under-
reporters from their analyses, a significant inverse relationship between eating frequency and 
BMI was found in both males and females. However, when self-reported dieters also were 
removed from the dataset, the relationship no longer existed for males and when normal weight 
individuals who thought they were overweight (they possessed an inaccurate body image) were 
removed from the analyses; the relationship no longer existed for females. The researchers 
concluded that previous observations of the relationship between eating frequency and weight 
may be an artifact of the self-reported intake of individuals who are overweight, dieting, or have 
a poor body image (170). A longitudinal observational study, that also took dieting status into 
account, examined children and adolescents over a three year period. Initially an inverse 
relationship between the number of snacks consumed and weight change was found in females, 
but when dieting status was controlled, this relationship no longer existed (107). Excluding 
current dieters, individuals with an inaccurate body image, and dietary under-reporters may 
provide the most accurate analyses of the true relationship between eating frequency and weight 
in individuals who are attempting to maintain their current weight.  
Thus, to strengthen conclusions that may be drawn from future research on eating frequency 
and weight, a standardized criteria for defining eating frequency should be developed so that 
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results across studies may be compared. In addition, an assessment of physical activity should be 
included in all analyses and, when examining weight stable populations, under-reporters, dieters, 
and individuals with a poor body image should be identified and excluded from analyses.   
Conclusion 
The obesity epidemic in the U.S. remains a public health concern and priority area for action. 
The increased rates of obesity and overweight over the past few decades have been caused by a 
positive energy balance that is resultant of both increases in energy intake and decreases in 
energy expenditure for the population in general. Research suggests that energy intake appears to 
be the driving force behind this imbalance. To reduce rates of overweight and obesity, 
interventions are needed to help individuals lose weight and maintain weight loss. Interventions 
are most effective when they include three keys components: diet, physical activity and behavior 
change. Beyond knowing that following a low-calorie diet helps individuals lose weight, the best 
dietary prescription for weight loss is unknown. Increasing the structure of the diet has helped 
improve weight loss results for individuals and one way to increase the structure of the diet is to 
recommend an eating frequency prescription. While eating frequency has been inversely 
associated with weight in numerous cross-sectional studies, the association has been inconsistent 
or non-existent, especially in longitudinal and experimental research. The relationship also has 
come under question due to methodological limitations associated with much of the published 
research. Further research examining the relationship between eating frequency and weight, as 
well as the mechanism behind such a relationship is warranted to determine if a particular eating 
frequency prescription could be helpful for weight loss. One hypothesis that has yet to be studied 
and may explain the relationship between eating frequency and weight is the pathway that 
associates eating frequency with hunger, the reinforcing value of food, and energy intake.  
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Introduction to dissertation project 
 
  The research conducted for this dissertation builds upon previous findings regarding the 
relationship between eating frequency, energy intake, and weight loss by directly manipulating 
eating frequency and measuring proposed mechanisms by which eating frequency may influence 
weight status: hunger, the reinforcing value of food, and energy intake.  Thus, the aim of this 
investigation was to test an innovative structured dietary intervention of increasing eating 
frequency during a six-month behavioral weight loss intervention on the proposed mechanisms 
between eating frequency and weight.  The study was conducted in overweight and obese 
participants who were randomly assigned to one of two conditions: Grazing or Three Meals. The 
Grazing condition focused on increasing eating frequency by consuming at least 100 kcals every 
two to three hours.  To maximally test the hypothesis, the other condition was given a dietary 
prescription to consume three meals per day with no additional snacks. Both conditions received 
an identical dietary prescription of a low-calorie (1200 to 1500 kcals/d), low-fat (≤ 30% kcals 
from fat) diet and an identical physical activity goal of 200 minutes of moderate-intense physical 
activity per week. Additionally, both conditions received an identical state-of-the-art, six-month, 
behavioral weight loss program.  
Although other studies have examined manipulating eating frequency in experimental 
research, none have examined the relationship in a randomized control trial using a behavioral 
intervention for weight loss. This was also the first investigation to examine the effect of 
manipulating eating frequency on hunger, the reinforcing value of food, energy intake, and 
weight loss. It was hypothesized that the Grazing condition would report lower levels of hunger 
and the reinforcing value of food, and thus have lower energy intake than the Three Meals 
condition at three and six months.     
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Abstract 
 
Eating frequency (EF) has been inversely related to body mass index (BMI) but the 
impact of EF on weight loss is unclear. This randomized controlled trial examined the effect of 
EF on hunger, the relative-reinforcing value of food, and energy intake (EI), during a 6 month 
behavioral weight loss intervention. Participants (age: 51.0 ± 9.9 yrs, BMI: 35.5 ± 4.8 kg/m
2
, 
57.8% female, 94.1% white) were randomized to one of two EF prescriptions: 1) Three Meal 
(n=25): three eating bouts/day; or 2) Grazing (n=26): eat at least 100 kcals every 2-3 hrs. Both 
groups attended 20 sessions and had identical dietary (1200–1500 kcals/day, < 30% kcals from 
fat) and physical activity (200 minutes/wk) goals. Hunger, relative-reinforcing value of food, 
diet, and anthropometric data were collected at 0, 3, and 6 months. Using intent-to-treat analyses, 
Grazing reported a greater EF (eating bouts in which > 25 kcals were eaten/day) than Three Meal 
at 3 (5.8 ± 1.1 eating bouts/day vs. 3.0 ± 0.2 eating bouts/day, p < 0.001) and 6 months (5.8 ± 1.1 
eating bouts vs. 3.2 ± 0.6 eating bouts, p < 0.001). Grazing reported significantly less hunger at 6 
months as compared to 0 months (47.9 ± 18.5 mm vs. 56.3 ± 15.7 mm, p < 0.05), while Three 
Meal did not report any changes. There were no significant differences in the relative-reinforcing 
value of food between groups or over time. EI was significantly higher at 0 months than EI at 3 
months (2198 ± 692 kcals/day vs. 1197 ± 243 kcals/day, p < 0.001) and EI at 6 months (1266 ± 
353 kcals/day, p < 0.001). BMI decreased at all three time points (0 months: 35.5 ± 4.8 kg/m2; 3 
months: 32.0 ± 4.6 kg/m
2
; 6 months: 30.6 ± 4.9 kg/m
2
).  There were no significant differences in 
EI or BMI between the groups. An EF of approximately six eating bouts/day may decrease 
hunger more so than an EF of three meals/day while consuming a low-kcal diet for weight loss.    
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Introduction 
 
Obesity and overweight in the United States have reached epidemic levels. More than 60% of 
U.S. adults are overweight or obese, and over 30% are obese (1-3). Obesity is a major cause of 
morbidity and mortality in the U.S. (4-8). Obese individuals are at an increased risk for multiple 
chronic diseases including coronary heart disease (6); hypertension (4, 6); atrial fibrillation (6); 
dyslipidemia (5, 6); heart failure (6); type 2 diabetes (4, 6); gallbladder disease (9); osteoarthritis 
(10); sleep apnea and respiratory problems (11); and breast, prostate, and colon cancers (12, 13). 
Obesity also increases all-cause mortality (14) and is very costly in both direct costs such as 
health care spending and indirect costs such as absenteeism and disability (15-17).  
Obesity is a consequence of positive energy balance, in which energy intake is greater than 
energy expenditure. For weight loss, achievement of negative energy balance, in which energy 
intake is less than energy expenditure, is required. Thus, the ideal dietary prescription for weight 
loss would reduce energy intake, but also improve the nutrient quality of the diet, increase 
satiation and satiety, and limit feelings of restriction (18-20). Traditional weight loss programs 
have focused on reducing energy intake with a low-calorie, low-fat dietary prescription and have 
had some success in reducing participants‟ weight (21-25). However, other than recognizing that 
reducing energy intake is necessary for weight loss, the optimum dietary prescription for weight 
loss is unknown (26).  More specifically, it is not clear what type of dietary prescription would 
be helpful over the long-term in keeping energy intake at a level that would aid with successful 
long-term weight loss maintenance.  
One dietary factor that has been effective in increasing weight loss is increased dietary 
structure.  In research interventions, dietary structure has been increased by providing 
participants with reduced-calorie and -fat meal plans (27, 28), giving food provisions to 
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participants (29-32), and prescribing meal replacement bars or drinks (21, 33).  In all of these 
interventions, conditions with increased dietary structure have significantly increased weight loss 
(21, 27-33). 
Another method for increasing dietary structure is to prescribe the frequency in which eating 
bouts (meals and snacks) occur.  Eating frequency refers to how often an individual eats, as well 
as to how energy intake is spread throughout the day (i.e., eating larger amounts of food three 
times per day or eating smaller amounts of food spread evenly throughout the day). Eating 
frequency has been hypothesized to affect energy intake, and thereby weight, through two 
different mechanisms. First, eating frequency may potentially influence weight through its effect 
on hunger. Research has shown that hunger increases the reinforcing value of food such that the 
hungrier someone gets, the more they are willing to work to obtain food (34-36) and that energy 
intake is greater when the reinforcing value of food is higher (35). Thus eating more frequently 
may reduce hunger, and thereby the reinforcing value of food, which could reduce energy intake 
at each bout and result in a reduced overall energy intake. Under this mechanism, greater eating 
frequency would be expected to be related to lower energy intake and weight.  Alternatively, 
eating frequency may affect weight as it determines the number of times an individual is exposed 
to food. Each exposure provides the opportunity to consume excess energy. Within the 
obesogenic environment in the U.S., food is readily available and easily accessible, providing 
constant cues that may prompt eating (37-39). Under this mechanism, greater eating frequency 
would be expected to be related to greater energy intake and weight.   
The relationship between eating frequency and weight has been examined predominantly 
through observational studies. Cross-sectional studies have reported an inverse relationship 
between eating frequency and body weight, body mass index (BMI), or body fatness in both 
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adults (40-42) and children (43, 44), although some studies found this relationship in only certain 
groups, such as in males, but not females (45, 46). However, not all cross-sectional studies report 
a relationship between eating frequency and weight (37, 47-49), and some even report a positive 
relationship between these variables (50-53). Longitudinal studies examining the association 
between eating frequency and weight change also have shown inconsistent results, but overall 
they suggest that eating frequency is not related to weight change (54-58). 
There have been a limited number of experimental studies investigating the relationship 
between eating frequency and weight, and these studies have used a variety of experimental 
designs, including highly controlled short-term laboratory studies (59-61) and longer-term 
interventions in free-living participants  (62, 63). As a whole, these experimental studies have 
shown no relationship between eating frequency and weight.   
Although others have manipulated eating frequency in experimental studies, none have 
examined the effects of manipulating eating frequency on a proposed mechanism by which 
eating frequency may influence energy intake and weight status through hunger and the relative-
reinforcing value of food as mediating factors.  Also, the influence of eating frequency on energy 
intake has not been examined within a behavioral intervention for weight loss. Thus, the aim of 
this investigation was to compare a dietary intervention of greater eating frequency (i.e., eating at 
least six times per day) to an eating frequency that limited consumption to only three times per 
day during a 6 month behavioral weight loss intervention on self-reported hunger, the relative-
reinforcing value of food, and energy intake. It was hypothesized that the condition with the 
greater frequency prescription would produce less hunger, a lower relative-reinforcing value of 
food, and thus lower energy intake at three and six months as compared to the condition with a 
lower eating frequency.    
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Methods 
Study design 
 
This parallel-group, randomized controlled trial was designed to compare the effects of 
eating frequency on hunger, the relative-reinforcing value of food, and energy intake during a 6 
month behavioral weight loss intervention. The trial was conducted from December 2009 
through August 2010 at The University of Tennessee, Knoxville, TN.  Participants were 
randomly assigned to one of two eating frequency conditions: Grazing or Three Meals. The 
primary outcomes of the study were hunger, the relative-reinforcing value of food, and energy 
intake at 3 and 6 months.    
Participants 
 
The goal was to recruit 50 overweight and obese participants, with at least 40% of 
participants being male. Participants had to be 21 to 65 years of age and have a BMI (weight in 
kilograms divided by height in meters squared) between 27 and 45 kg/m
2
.  Participants were 
excluded if they reported a heart condition, chest pain during periods of activity or rest, or loss of 
consciousness on the Physical Activity Readiness Questionnaire (64); were unable to walk for 
two blocks (one quarter mile) without stopping; reported major psychological disease or organic 
brain syndromes; were diagnosed with type 1 or 2 diabetes; had recent weight loss or 
involvement in a weight loss program or any program that manipulated eating habits; intended to 
move outside the East Tennessee area within the time frame of the intervention; were pregnant, 
lactating, less than 6 months post-partum, or planned to become pregnant during the time frame 
of the intervention; or if they were unwilling to attend group intervention meetings, assessments 
or to complete a food diary for the duration of the study.   
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 Participants were recruited primarily through advertisements in local newspapers seeking 
overweight adults interested in weight loss (see AppendixA.1 for text from the newspaper 
advertisements) as well as through mailings to individuals in the Healthy Eating and Activity 
Laboratory (HEAL) Ineligible Participant Database (see Appendix A.2 for the letter sent to 
individuals in the database). Participants, who completed the screening (see Appendix A.3 for 
the phone screen), met all eligibility criteria, attended orientation,  completed the baseline 
assessment, and signed the written informed consent (see Appendix A.4 for the informed 
consent form), were randomized to a treatment group by the principal investigator using a 
random number table, stratified by gender. Participants were told about their group assignment at 
the first intervention meeting. The study was approved by the Institutional Review Board at The 
University of Tennessee, Knoxville, TN and was registered at ClinicalTrials.gov 
(NCT00944099). 
Intervention 
 
Common components for intervention 
 
Intervention meeting protocol 
 
Both treatment groups received a standard behavioral intervention for obesity which 
consisted of weekly meetings for 4 months and then bimonthly meetings for the remaining 2 
months of the program. Each meeting lasted approximately one hour. At each meeting, 
participants were weighed (see Appendix A.5 for example weight monitoring sheet), homework 
was discussed, and a behavioral lesson was presented by the study principal investigator, who 
has masters education level training in nutrition, is a registered dietitian, and has training in 
exercise physiology and behavioral psychology. The behavioral lessons were based on content in 
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lessons used in the Diabetes Prevention Program (65) and Look AHEAD (66) (See Appendix 
A.6 for example lesson and counselor manual).  
Behavioral training 
 
Both groups were instructed in behavioral and cognitive skills, which form the basis of 
behavioral obesity treatments, and aided participants with implementing changes in eating 
frequency (67). Strategies used for changing behaviors included self-monitoring, stimulus 
control, problem-solving, social support and assertiveness training, goal setting, cognitive 
restructuring, and relapse prevention. For self-monitoring, participants used a daily diary to 
record times of eating and all foods and drinks consumed along with the calories and fat grams in 
those consumed items.  This diary was used also to record daily physical activity.  Diaries were 
turned in at each group meeting and individualized feedback on eating frequency, food choices, 
dietary goals, activity goals, and any problematic behaviors was provided.  
Dietary prescription 
  
Participants in both groups were instructed to consume a calorie and fat restricted diet that is 
consistent with the American Heart Association‟s recommendations (68). Initial daily calorie 
goals were based on study entry weight such that those participants with a body weight ≤ 200 lbs 
were prescribed 1200 kcals per day and participants with body weight > 200 lbs were prescribed 
1500 kcals per day. Intake of fat was restricted to < 30% calories from fat. Calorie goals were 
adjusted as needed for each individual participant both during weight loss as well as for weight 
maintenance once weight loss goals were achieved.  
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Physical activity prescription 
 
Participants were instructed on incrementally building up their physical activity to a goal of 
200 minutes (recommended as 40 minutes, five times a week) of moderate-intense physical 
activity per week (66). For the first two weeks of the program, participants were asked to 
complete 50 minutes of physical activity (recommended as 10 minutes, five times per week). 
Then every two weeks after that, the weekly goal was increased by 25 minutes per week (an 
increase of 5 minutes per day on five days per week) until the final goal of 200 minutes per week 
was achieved. Physical activity could be any aerobic activity that participants chose to engage in, 
but walking was recommended as walking is safe, inexpensive, and all participants could 
successfully participate in a walking program.  
Weight loss goals 
 
Participants were instructed on healthy weight loss goals and speed of weight loss to reach a 
10% weight loss goal at 6 months. Weight loss of approximately one to two pounds per week 
was expected under this diet and exercise prescription (69). At the point of achieving 10% 
weight loss, a new individualized weight loss goal was set between the study principal 
investigator and the participant achieving the 10% weight loss.  
Eating frequency prescription 
 
Three Meal 
 
Participants in this group were instructed to limit their number of eating bouts to three per 
day. It was explained to participants in the Three Meal group that the rationale behind eating 
only three times per day is that it limits exposure to food and the number of opportunities to 
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overeat energy, which aids in keeping energy intake within the prescribed amount. Participants 
were encouraged to decide how they wanted to divide their energy intake between the three 
meals, but suggested guidelines in the form of a meal plan were provided (Appendix A.7). Using 
the meal plan as a guide, at the second group session, participants were asked to create an 
individual eating schedule which included how much energy and grams of fat they would 
consume at each of their three meals and at exactly what time they would eat each meal, keeping 
in mind their personal weekday and weekend schedule (Appendix A.8). Participants were 
encouraged to closely follow their eating schedule for a week. Schedules then were reviewed at 
the following group meeting and participants made adjustments in the initial plan if needed. 
Participants were allowed to drink water and other zero calorie beverages throughout the day. 
Grazing  
 
 Participants in this group were instructed to eat at least 100 kcals every 2-3 hours. The 
explanation for prescribing this eating pattern was presented as a way to reduce overall hunger, 
making it easier to follow the energy intake goals, as well as aiding in preventing large 
overeating episodes. This group was encouraged to decide how they wanted to divide their 
energy intake between meals and snacks. They were provided with a suggested meal plan that 
included energy intake guidelines for each suggested eating bout and a structured plan for how to 
distribute energy intake throughout the day (Appendix A.9). The meal plan encouraged 
participants to eat lower calorie snacks so that more calories remained for consumption at meals. 
This distribution of calories was recommended to allow participants to most closely follow the 
typical diet consumed by Americans, in which 75% of daily energy intake is consumed at meals 
(70). To aid participants in this group with consuming lower energy snacks, participants were 
provided with a list of sweet, salty and savory snack foods that were less than 120 kcals 
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(Appendix A.10). Using the meal plan and the list of low energy snack foods as a guide and 
based on their personal weekday and weekend schedule, in session 2 participants developed an 
individual eating schedule which included how much energy they would consume at each of 
their meals and snacks and at exactly what time they would eat to achieve a schedule of eating 
every 2-3 hours (Appendix A.11). Participants were encouraged to closely follow their eating 
schedule for a week. Schedules then were reviewed at the following group meeting and 
participants made adjustments in their initial plan if needed. Participants were allowed to drink 
water and other zero calorie beverages throughout the day.  
Measurements  
 
Individual assessments were completed at 0, 3, and 6 months by trained personnel. 
Assessors were not blinded to treatment assignment.  
Demographics: Self-reported demographic information (i.e., age, gender, education 
level) and weight loss history were assessed at baseline (Appendix B.1). Participants reported 
how much they weighed at five different ages, their maximum weight not including pregnancy, 
and how often they had lost different amounts of weight (i.e. 5 - 9 pounds, 10 -  19 pounds, 100+ 
pounds), both intentionally and unintentionally, since they were adults.   
Dietary intake:  Intake of meals, snacks, and number of total eating bouts; overall energy 
intake; and percent energy from macronutrients were assessed by three day (two weekdays and 
one weekend) food records at 0, 3, and 6 months (Appendix B.2). To determine eating 
frequency, eating bouts were classified as participant-defined meals (breakfast, lunch or dinner) 
and snacks. However, if a participant reported consuming two of the same meal (i.e., two 
lunches) in one day, the first meal was counted as a meal and the second meal was counted as a 
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snack. Meals and snacks were only counted if a food or beverage that contained at least 25 kcals 
was consumed, and all foods and beverages eaten within ½ hour of the start of a meal/snack were 
counted as contributing to that initially counted meal or snack.  Eating frequency equaled the 
number of meals, snacks, and total eating bouts (meals + snacks) reported in the food records. 
There is no standard method to assess eating frequency but, similar methods have been used in 
previous research (40, 45, 52).  
To determine other dietary variables, each food record was entered into the Nutrition 
Data System for Research (NDS-R) software developed by the Nutrition Coordinating Center, 
University of Minnesota, Minneapolis, Minnesota.  From NDS-R, mean intake of overall energy 
intake and percent energy from macronutrients consumed over the three days was calculated. 
Hunger: Participants rated their level of hunger (on a 100 mm Visual Analog Scale 
(VAS)) before eating each of their self-identified three meals (breakfast, lunch and dinner) in 
their assessment food record at 0, 3, and 6 months (Appendix B.2). The VAS was anchored with 
“Not hungry at all” and “Extremely hungry,” with a higher rating indicating a greater level of 
hunger. If a participant consumed less than three meals on any day, hunger scores for only those 
meals consumed were counted towards a daily average hunger score. A three day mean for 
hunger was calculated for each participant. 
Relative-reinforcing value of food: The relative-reinforcing value of food was measured by a 
behavioral choice questionnaire at 0, 3, and 6 months (Appendix B.3). This questionnaire asked 
respondents to make a choice between receiving a highly liked food or money.  To determine 
which food to use in the questionnaire, participants sampled three grams each of four foods 
(Doritos nacho cheese tortilla chips (Frito Lay; Plano, TX); Lay‟s original potato chips (Frito 
Lay; Plano, TX); Twix candy bars (M and M/Mars; Hackettstown, NJ); and Chips Ahoy 
76 
 
chocolate chip cookies (Nabisco; Hanover, NJ)) and ranked their liking of each food on a 100 
mm VAS anchored with “dislike very much” on one end and “like very much” on the other. The 
most liked food was the food used in the behavioral choice questionnaire. The same food was 
used at all measurement time points.   
To determine how reinforcing food was in comparison to money, the behavioral choice 
questionnaire provided participants with 16 different choices, in which respondents made a 
choice between receiving the highly liked food (100 kcal serving) or the money ($0.25).  Each 
choice, food or money, was associated with a different number of button presses required to gain 
access to the choice. Each of the 16 choices on the questionnaires was associated with the same 
number of button presses (20) for the money.  Each of the 16 choices was associated with a 
different number of button presses for receiving the chosen food. Choice one began with 20 
button presses for either the money or the food.  The number of button presses required for 
receiving the food increased in 20 response increments for choices 2 through 16.  Thus, by 
choice 16, participants could have access to the food if they were willing to make 320 presses or 
the money for 20 presses. Participants circled if they wanted money or food for choices 1 to 16.  
To produce valid responses, participants were informed that they would be performing one of 
their choices
 
by choosing 1 of 16 numbers from a hat, with the numbers representing the choice 
from the questionnaire.  For example, if a participant randomly selected number three, the 
participant carried out the decision made for choice three, which was either 60 button presses for 
the highly liked food or 20 button presses for the money.  After participants completed the 
number of button presses for the choice drawn, they received their choice (money or food).   
As food is a primary reinforcer (71), food is usually chosen when the button presses are equal 
between the two choices.  Therefore, to determine the reinforcing value of food in comparison to 
77 
 
money, the questionnaire was scored as where the switch point occured (choice 1 – 16), when an 
individual switched from choosing food to money. The higher the number associated with the 
choice where the switch to money occurred, the higher the relative-reinforcing value of food.  
This measure has been shown to be valid and reliable for assessing the relative-reinforcing value 
of food (72) and has been previously used in a National Institutes of Health funded grant that 
measured the relative-reinforcing value of food during a behavioral weight control program (U01 
DK067861) (73).   
 
Anthropometrics: Height was collected at baseline and weight was collected at each 
assessment (0, 3, and 6 months). Participant weight was measured by an electronic scale 
(Healthometer Professional 597KL, Pelstar LLC, Bridgeview, IL) and height was assessed using 
a stadiometer (Seca 214, Seca North America, East Hanover, MD), using standard procedures 
(74), with participants wearing light clothes and without shoes. Percent weight loss at 6 months 
was calculated as the difference between the 6 month weight and weight at 0 months, dividing 
that difference by the baseline weight, then multiplying that number by 100  (((0 month weight – 
6 month weight)/baseline weight) x 100). BMI was calculated such that BMI = weight (kg)/ 
height (m
2
).  
Body composition was assessed at 0, 3, and 6 months. Percent body fat and fat free mass 
were assessed by bioelectrical impedance analysis, using the foot to foot pressure contact 
electrode bioelectrical impedance analysis technique (TBF-300A, Tanita, Arlington Heights, IL). 
As per manufacturer guidelines, participants were asked to avoid alcohol for 48 hours, intense 
exercise for 12 hours, eating or drinking (especially caffeinated products) for 4 hours and all 
diuretics for 7 days and to empty their bladder 30 minutes prior to their appointment.  
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Physical activity: Self-reported physical activity was assessed at 0, 3, and 6 months using 
the Paffenbarger Activity Questionnaire (75) (Appendix B.4). This questionnaire yields 
estimates of the total energy (kcals) expended in physical activity per week based on flights of 
stairs climber per day, city blocks walked per day, and hours of structured activity performed 
over the previous week. This questionnaire has been shown to have high test-retest reliability 
(76) and to be significantly correlated with measures of cardiovascular fitness (77).  
Eating characteristics:  Hunger, restraint, and disinhibition were measured by the Three 
Factor Eating Questionnaire (78) at 0, 3, and 6 months (Appendix B.5). The questionnaire 
includes 36 true or false statements and 15 questions in which the degree and how often a certain 
behavior is conducted or how often a participant feels a certain way on a four or five point scale 
(dependent on the particular question) is assessed. One point can be awarded for each of the 51 
items and each item contributes to the score of one of three factors: hunger (measured by 14 
items), restraint (measured by 21 items), or disinhibition (measured by 16 items). The higher the 
number of points accumulated for each factor, the stronger that characteristic is displayed. The 
Three Factor Eating Questionnaire has been shown to be a valid measure in adults (79), 
specifically in overweight and obese adults (80), and to have good test-retest reliability (78).  
General health: Assessment of the participants‟ general health status and presence of 
disease conditions was measured by a questionnaire at baseline (Appendix B.6). This 
questionnaire lists 20 medical conditions commonly associated with overweight/obesity and asks 
“Do you have any of the following medical conditions?” and provides the response of “Yes” or 
“No.” Question 21 allows participants to write in any other medical conditions that they have 
that are not included in the initial list of 20 conditions. 
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Dieting history: Dieting history was assessed by the Weight Loss History Questionnaire 
(81) at baseline (Appendix B.7). Participants were asked whether they had ever dieted to lose 
weight and to check which of a list of 15 commercial and noncommercial weight control 
practices they had participated in. There was room at the end of the questionnaire to list any 
additional weight control practices that the participants had tried but were not on the current list.  
Tobacco use: Current and past tobacco use was assessed by questions from the Tobacco 
Use section of the Behavioral Risk Factor Surveillance System Questionnaire (82) at 0 and 6 
months (Appendix B.8). This questionnaire has been shown to be both a valid and reliable 
measure of tobacco use (83).  
Mood: Participants recalled their mood over the past week using the Center for 
Epidemiologic Studies Depression Scale (84) at baseline (Appendix B.9). This questionnaire 
was developed to be a short, self-reported measure of depressive mood over the previous week.   
The scale includes 20 statements about feelings during the past week (i.e. “I was bothered by 
things that usually don‟t bother me”) and participants rate how often they have felt that way on a 
four level scale that ranges from “Rarely or none (less than 1 day)” to “Most of the time (5-7 
days)”(84). Each response is scored 0 – 3 and the questionnaire is scored on a possible range of 0 
– 60, with higher scores indicating the presence of more depressive mood symptoms. This 
questionnaire has been shown to be valid for use in the general population (85).  
Compliance: In lifestyle intervention research, outcomes are often related to self-
monitoring (86, 87) and attendance at sessions (87).  The number of self-monitoring diaries 
turned in by participants was recorded each week (see Appendix A.12 for example spreadsheet 
used to monitor number of diaries turned in) and percentage of self-monitoring per participant 
was calculated as the number of keeping track diaries collected divided by the total possible 
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number of keeping track diaries that could have been collected during the intervention for each 
participant, and multiplying that number by 100.  At each intervention meeting, attendance was 
recorded to determine intervention contact for each participant (See Appendix A.12 for example 
spreadsheet used to monitor attendance). Percent attendance was calculated as the number of 
meetings attended divided by the total possible meetings, with that number multiplied by 100. 
Retention for follow-up assessments was calculated as the number of participants that completed 
3 and 6 month assessments, divided by the number of participants in each condition, with that 
number multiplied by 100. Eating frequency was monitored each week based on the self-
monitoring diaries turned in by participants to determine compliance with the dietary 
prescription in each group (see Appendix A.13 for example eating frequency monitoring form). 
However, this information was not used for any data analysis. 
  
Statistical analysis 
The distributions of the data were checked for normality through analysis of kurtosis and 
skewness. The data were normally distributed.  As previous research has reported gender 
differences in eating frequency and weight (45, 46), initial analyses were conducted to compare 
the two conditions by the two genders on baseline characteristics (e.g., age weight, BMI dietary 
intake) using Chi-Square and two-way analysis of variance (ANOVA) for nominal and 
interval/ratio data, respectively.  Results for the primary outcomes are longitudinal repeated 
measures, thus the analysis utilized linear mixed models for repeated measures, which allowed 
specification of multiple sources of variation (e.g., between-subject, within-subject, etc.).  
Standard approaches such as analysis of covariance (ANCOVA) and repeated measures analysis 
of variance (ANOVA) are special cases of linear mixed models.  The primary goal of the 
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analyses was to make comparisons of various variables between the two treatment conditions, 
and therefore models were structured such that treatment comparisons were made using the 
intention-to-treat principle. Specifically, for each participant with a missing value, five random 
variables from a normal distribution that has a mean equal to the baseline variable and variance 
equal to the estimated variance for the variable of other participants at the time where the 
variable is missing were imputed.  This process led to five complete datasets; each of which was 
analyzed using the ANOVA model, and effects were computed by averaging the appropriate 
regression coefficient across models.   
To examine if there were differences in gender regarding the implementation of the dietary 
prescriptions, a repeated measures ANOVA for total eating bouts with treatment condition and 
gender as the between-subjects factors and time (0, 3, and 6 months) as the within-subjects factor 
was conducted.  As there was no significant main effect of gender in this analysis, all remaining 
analyses were conducted without controlling for gender in the model.  All hypotheses utilized a 
linear mixed model to determine changes in the dependent variable of interest in participants 
from baseline to 6 months, with treatment condition (Grazing vs. Three Meals) as the between-
subject factor, and time (0, 3, and 6 months or 0 and 6 months) as the within-subject factor. The 
effect of interest was the interaction of treatment condition by time.  For significant interactions, 
pair-wise comparisons of the groups, using Bonferroni corrections, were conducted at each time 
point to determine when group differences occured. Additionally, difference in percent weight 
loss at 6 months, percent self-monitoring and percent attendance, by condition were examined 
using t-tests. Retention rates at 3 and 6 months by condition were examined using Chi-Square. 
Statistical analyses were completed using PASW Statistics 18 (88). Alpha level was set a priori 
at p < 0.05. 
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The effect size for each variable occurring at 6-months between the two conditions was 
calculated using G Power (89). Effect size was calculated as Cohen‟s d using condition means 
and standard deviations at the 6 month assessment. Effect sizes were classified as small (0.20), 
medium (0.50), or large (0.80) (90).  
Results 
Participants 
 
Of the 182 participants that were phone-screened, 51 (28% of those that were phone 
screened) were eligible, completed informed consents and baseline assessments and were 
randomly assigned to one of the two conditions, 48 (94% of those randomized) completed 
assessments at 3 months and 45 (88% of those randomized) completed assessments at 6 months 
(see Appendix C.1 Figure 1 for participant flow). There were no significant differences in 
baseline characteristics between the conditions (Appendix C.2  Table 1). As a whole, 
participants were aged 51.0 ± 9.9 years, had a BMI of 35.5 ± 4.8 kg/m
2, 
and were 57.8 % female, 
predominantly white (94.1%), non-Hispanic (98%), had at least some college education (88.4 
%), and married (78.4%). Baseline characteristics of those participants that were retained at all 
assessments were not significantly different than those that were lost to follow-up. 
Dietary intake 
 
 There were no significant differences between conditions in baseline meals, snacks, or 
total eating bouts consumed per day. Group differences in meals, snacks, and total eating bouts at 
each assessment time period are shown in Appendix C.3 Figure 2. For total eating bouts, there 
was a significant (F (2, 98) = 63.8, p < 0.001) condition by time interaction. Grazing consumed 
more total eating bouts per day than Three Meal at 3 months (5.8 ± 1.1 eating bouts/day vs. 3.0 ± 
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0.2 eating bouts/day, p < 0.001) and 6 months (5.8 ± 1.1 eating bouts/day vs. 3.2 ± 0.6 eating 
bouts/day, p < 0.001). There was a significant (F (1, 49) = 94.9, p < 0.001) main effect of 
condition for total eating bouts per day (Grazing: 5.2 ± 1.8 eating bouts/day vs. Three Meal: 3.5 
± 1.8 eating bouts/day). There was not a significant main effect of time for total eating bouts. For 
differences in total eating bouts by condition at 6 months, there was a large effect size (d = 
2.934), with Three Meal consuming fewer bouts per day than Grazing (3.2 ± 0.6 eating bouts/day 
vs. 5.8 ± 1.1 eating bouts/day).  
 For meals, there was a significant (F (2, 98) = 4.4, p < 0.05) main effect of time for meals 
consumed per day such that more meals were consumed per day at 6 months than at 0 months 
(3.0 ± 0.0 meals/day vs. 2.9 ± 0.0; p < 0.05), with no difference between 3 months (2.9 ± 0.0 
meals/day) and the other two time periods. There was no significant interaction or main effect of 
condition for meals per day. There was a trivial effect size (d < 0.000) for differences in 
condition at 6 months for meals per day, with both conditions consuming the same number of 
meals per day (3.0 ± 0.1 meals/day).  
 For snacks, there was a significant (F (2, 98) = 72.2, p < 0.001) condition by time 
interaction, such that Grazing consumed more snacks per day than Three Meal at 3 months (2.9 ± 
1.1 snacks/day vs. 0.1 ± 0.1 snacks/day, p < 0.001) and 6 months (2.8 ± 1.2 snacks/day vs. 0.1 ± 
0.4 snacks/day, p < 0.001).  There was a significant (F (1, 49) = 115.6, p < 0.001) main effect of 
condition in the number of snacks consumed per day (Grazing: 2.3 ± 1.7 snacks/day vs. Three 
Meal: 0.49 ± 1.8 snacks/day). There was not a significant main effect of time for snacks per day. 
There was a large effect size (d = 3.262) for condition at 6 months, with Three Meal consuming 
fewer snacks per day than Grazing (0.1 ± 0.4 snacks/day vs. 2.8 ± 1.2 snacks/day).  
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There was no significant difference in energy intake between conditions at baseline. 
There was a significant (F (2, 98) = 106.9, p < 0.001) main effect of time such that energy intake 
decreased over time; 0 months energy intake was higher than energy intake at 3 months (2198 ± 
692 kcals/day vs. 1197 ± 243 kcals/day, p < 0.001) and energy intake at 6 months (1266 ± 353 
kcals/day, p < 0.001) (Appendix C.4 Table 2). There was not a significant condition by time 
interaction or main effect of condition for energy intake. There was a small effect size (d = 
0.275) for group differences in energy intake at 6 months, with Three Meal consuming less 
energy than Grazing (1217 ± 354 kcals/day vs. 1314 ± 352 kcals/day). 
For macronutrient intake, there were no significant differences in baseline macronutrient 
intake by condition.  There was a significant (F (2, 98) = 66.6, p < 0.001) main effect of time for 
percent energy from fat such that percent energy from fat was higher at 0 months compared to 
both 3 months (35.3 ± 5.3% vs. 24.5 ± 5.9%, p < 0.001) and 6 months (25.2 ± 6.8%, p < 0.001), 
with no significant difference between 3 and 6 months (Appendix C.4 Table 2). There were no 
interactions of condition by time or main effects of condition for percent calories from fat. There 
was a trivial effect size (d = 0.014) for group differences in percent energy from fat at 6 months 
with Three Meal consuming a slightly lower percent than Grazing (25.1 ± 8.2% vs. 25.2 ± 5.4%).  
Percent energy from carbohydrate had a significant (F (2, 98) = 22.6, p < 0.001) main 
effect for time. Percent energy from carbohydrate was lower at 0 months than both 3 months 
(45.0 ± 7.4% vs. 52.0 ± 8.8%, p < 0.001) and 6 months (53.3 ± 8.5%, p < 0.001), with no 
significant difference between 3 and 6 months (Appendix C.4 Table 2). There were no 
interactions of condition by time or main effects of condition for percent calories from 
carbohydrate. There was a trivial effect size (d = 0.046) for group differences in percent energy 
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from carbohydrate at 6 months with Three Meal consuming a slightly lower percent than Grazing 
(53.1 ± 9.3% vs. 53.5 ± 7.9%).  
For percent energy from protein, there was a significant (F (2, 98) = 16.8, p < 0.001) 
main effect of time. Percent energy from protein was lower at 0 months than 3 months (17.2 ± 
4.0% vs. 21.0 ± 4.6%, p < 0.001) and 6 months (20.0 ± 3.6%, p < 0.01), with no significant 
difference between 3 and 6 months (Appendix C.4 Table 2). There were no interactions of 
condition by time or main effects of condition for percent calories from protein. There was a 
small to medium effect size (d = 0.394) for group differences in percent energy from protein at 6 
months with Grazing consuming a lower percent than Three Meal (19.3 ± 3.6% vs. 20.7 ± 3.5%). 
Hunger  
 
 There were no significant differences in hunger ratings at baseline between conditions. 
There was a significant (F (2, 98) = 3.8, p < 0.05) interaction of condition by time for hunger.  
Grazing reported significantly lower hunger ratings at 6 months compared to 0 months (6 
months: 47.9 ± 18.5 mm vs. 0 months: 56.3 ± 15.7 mm, p < 0.05) (Appendix C.4 Table 2 and 
Appendix C.5 Figure 3). There were no significant differences in hunger ratings for Three 
Meals between any of the time periods. There were no main effects of condition or time for 
hunger. There was a small to medium effect size (d = 0.384) for group differences in hunger at 6 
months, with Grazing reporting lower levels of hunger then Three Meal (47.9 ± 18.5 mm vs. 
54.2 ± 14.0 mm).   
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Relative-reinforcing value of food 
 
For the relative-reinforcing value of food, there was no difference by condition at 
baseline. There was no significant interaction of condition by time, or main effect of condition or 
time for relative-reinforcing value of food (average value for both conditions at all time points: 
2.2 ± 1.3) (Appendix C.4 Table 2). Effect size for group differences in the relative-reinforcing 
value of food at 6 months was trivial (d = 0.062) with Three Meal having a slightly lower score 
than Grazing (2.1 ± 1.7 vs. 2.2 ± 1.5).   
Anthropometrics 
 
 There was no difference between conditions for weight at baseline. There was not a 
significant difference in percent weight loss by condition at 6 months.  There was a small effect 
size (d = 0.209) for condition differences in percent weight loss at 6 months with Grazing losing 
a smaller percentage of weight then Three Meal (13.0 ± 7.8% vs. 14.5 ± 6.5 %). There was no 
significant difference in the percent of participants that meet their 10% weight loss goal during 
the intervention (Three Meal: 80.0% vs. Grazing: 69.2%).  
There were no differences in BMI at baseline by condition. There was a significant (F (2, 
98) = 177.1, p < 0.001) main effect of BMI for time (Appendix C.4 Table 2). BMI decreased at 
all three time points (0 months: 35.5 ± 4.8 kg/m
2
; 3 months: 32.0 ± 4.6 kg/m
2
; 6 months: 30.6 ± 
4.9 kg/m
2
). There was not a significant condition by time interaction or main effect of condition 
for BMI. A small to medium effect size (d = 0.308) was calculated for group differences in BMI 
at 6 months with Three Meal having a lower BMI than Grazing (29.8 ± 4.4 kg/m
2
 vs. 31.3 ± 5.3 
kg/m
2
).  
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 There were not any differences by condition at baseline for body fat percent or fat free 
mass. For body fat percent, there was a significant (F (2, 98) = 45.4, p < 0.001) main effect of 
time for body fat percent (Appendix C.4 Table 2). Body fat percent was significantly (p < 
0.001) different at all three time periods (0 months: 40.8 ± 7.7%; 3 months: 36.6 ± 9.8%; 6 
months: 32.7 ± 9.7%). There was not a significant condition by time interaction or main effect of 
condition for body fat percent. A trivial effect size (d = 0.082) was calculated for condition 
differences in body fat percent at 6 months (Three Meal: 32.3 ± 9.3% vs. Grazing: 33.1 ± 
10.2%). For fat free mass, there was no significant condition by time interaction or main effects 
of condition or time (Appendix C.4 Table 2). There was a trivial effect size (d = 0.068) for 
condition differences in fat free mass at 6 months; Three Meal had less fat free mass than 
Grazing (57.9 ± 14.2 kg  vs. 58.8 ± 12.6 kg).    
Physical activity 
 
 There were no differences by condition at baseline for self-reported physical activity. 
There was a significant (F (2, 98) = 16.2, p < 0.001) main effect of time for self-reported 
physical activity (Appendix C.4 Table 2).  Energy expended through physical activity was 
lower at 0 months than 3 months (799 ± 917 kcals/week vs. 1717 ± 1327 kcals/week, p < 0.001) 
and 6 months (1742 ± 1332 kcals per week, p < 0.001), with no significant difference between 3 
and 6 months.  For physical activity, there was not a significant condition by time interaction or a 
main effect for condition. A trivial effect size (d = 0.031) was calculated for group differences in 
physical activity at 6 months (Three Meal: 1721 ± 1554 kcals/week vs. Grazing: 1763 ± 1109 
kcals/week). 
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Eating characteristics 
 
 There were no significant differences by condition at baseline between scores on any of 
the three factors (hunger, restraint, and disinhibition) measured by the Three Factor Eating 
Questionnaire. For hunger, there was a significant (F (1, 49) = 8.57, p < 0.001) main effect for 
group such that Three Meal reported a lower level of hunger than Grazing (3.4 ± 2.3 vs. 5.3 ± 
2.3, p < 0.01). There was also a significant (F (2, 98) = 21.5, p < 0.001) main effect of time for 
hunger such that hunger was significantly lower than 0 months at 3 months (0 months: 5.8 ± 3.1 
vs. 3 months: 3.7 ± 3.2, p < 0.001) and 6 months (3.7 ± 2.7, p < 0.001). There was no significant 
condition by time interaction for hunger. For restraint, there was a significant (F (2, 98) = 249.3, 
p < 0.001) main effect of time. Restraint scores were significantly higher than 0 months at 3 
months (0 months: 7.2 ± 3.4 vs. 3 months: 16.2 ± 2.8, p < 0.001) and 6 months (16.7 ± 3.3, p < 
0.001). There was no significant condition by time interaction or a main effect of condition for 
restraint. For disinhibition, there was a significant (F (2, 98) = 44.7, p < 0.001) main effect for 
time. Disinhibition was significantly higher at 0 months than at 3 months (0 months: 9.7 ± 2.7 vs. 
3 months: 6.5 ± 2.9, p < 0.001) and 6 months (6.3 ± 3.1, p < 0.001). There was no significant 
condition by time interaction or a main effect of condition for disinhibition.  
General health, dieting history, tobacco use, mood 
 
 See Appendices D.1, D.2, D.3 and D.4 for results from analyses from these 
questionnaires. 
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Compliance 
 
 There was no significant difference between conditions for self-monitoring (Three Meal: 
78.8 ± 23.4% of total diaries submitted vs. Grazing: 69.2 ± 31.1% of total diaries submitted) or 
attendance (Three Meal: 91.2 ± 14.1% of meetings attended vs. Grazing: 81.2 ± 23.0% of 
meetings attended). There were no significant differences between conditions for retention at 3 
months (Three Meal: 100.0% completed an assessment vs. Grazing: 88.5% completed an 
assessment) or 6 months (Three Meal: 92.0% completed an assessment vs. Grazing: 84.6% 
completed an assessment) assessments.  
Discussion 
 
This investigation examined the effect of manipulating eating frequency on hunger, the 
relative-reinforcing value of food, and energy intake. It was hypothesized that the condition with 
the increased eating frequency prescription, Grazing, would report less hunger, a lower relative-
reinforcing value of food, and thus lower energy intake at 3 and 6 months as compared to the 
condition with a lower eating frequency, Three Meal.  Results showed that participants in the 
Grazing condition reported a significant reduction in hunger from baseline to 6 months, while 
those in the Three Meal condition did not report any significant changes in hunger.  However, 
while Grazing reported a reduction in hunger during the intervention, no significant changes 
were found across time-points measured (0, 3, and 6 months) or between the conditions for the 
relative-reinforcing value of food. Moreover, while energy intake was significantly reduced from 
0 months at 3 and 6 months, there were no significant differences in energy intake between the 
conditions at any time point measured. 
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  There are numerous explanations for the hypothesized relationship between eating 
frequency and hunger.  Factors that may influence hunger when eating bouts occur frequently 
during the day include increased ability to more accurately match energy intake to expenditure 
(91-93),  prolonged gastric emptying (94-98), increased release of satiety gut hormones in 
response to food intake (99-102), and improved maintenance of insulin and glucose levels (95-
97, 101, 103, 104). In response to these effects of eating frequency on hunger, it has been 
hypothesized that more frequent eating would produce a hunger profile such that at the next 
eating bout, hunger is less intense, resulting in a reduction of energy intake for all subsequent 
eating bouts, which may result in a reduction in overall energy intake. A recent review by Leidy 
and Campbell (105) examined the effects of eating frequency on appetite control, hormonal 
response (glucose, insulin, gherlin, and PYY), and food intake in controlled feeding studies. The 
authors concluded that in isoenergetic conditions, appetite control was improved (i.e. reduced 
levels of perceived hunger) with an eating frequency of greater than two meals per day (105). 
However, with the limited number of longer-term interventions, the authors recommended that 
further research is needed to determine if a more frequent eating pattern has an effect on 
hormonal responses or food intake (105).    
A scarcity of research has examined the influence of eating frequency directly on energy 
intake beyond brief mention within the context of a secondary study hypothesis. A recent review 
by McCrory and colleagues (106) on eating frequency and energy regulation concluded that 
while more research is needed to make firm conclusions, overall an increased eating frequency is 
associated with increased energy intake. Our results trended towards these same finding as there 
was a small (d = 0.275) effect size for the difference in energy intake between the Three Meal 
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and Grazing conditions at the 6 month assessment, with the Grazing condition consuming more 
energy than Three Meal. 
Thus, while eating more frequently was related to a reduction in hunger in this investigation, 
it was not related to a greater reduction in energy intake during consumption of a hypocaloric 
diet.  Furthermore, findings from this investigation suggest that eating less, rather than more, 
frequently may actually be more beneficial for reducing energy intake during weight loss. 
Behavioral theory, which states that behaviors, such as eating, are controlled by antecedents or 
environmental cues that stimulate behavior, suggests a mechanism by which eating less 
frequently may be associated with reduced energy intake (107). It is believed that eating 
behaviors can be controlled by the influence of environmental antecedents, such as increased or 
decreased exposure to food (67). Eating more frequently increases exposure to food throughout 
the day, providing additional cues to eat, which may make it more challenging to reduce daily 
energy intake. This concept may be particularly important for those individuals who are trying to 
lose weight. For weight loss, when the dietary goal is to reduce energy intake, encouraging 
reduced exposure to food (i.e., fewer eating bouts) may be helpful for consuming less energy. 
Additionally, the message of eating less frequently is consistent with the message of eating fewer 
calories. The message of eating more frequently while trying to reduce intake may send a mixed 
message regarding eating behavior, which may be more challenging to adhere to as compared to 
a consistent message about eating behavior.  
While there were no significant differences in BMI between the conditions at 6 months, there 
was a small to medium effect size (d = 0.308) for group differences in BMI at 6 months with 
Three Meal having a lower BMI than Grazing. Eating less frequently resulted in both a lower 
energy intake as well as a lower BMI. Potentially, a larger sample size would produce significant 
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differences in BMI during weight loss between these conditions. Power analysis using BMI at 6 
months from the two conditions in this investigation determines that a sample size of 250 
participants would be needed to find a significant difference in BMI between two eating 
frequency conditions. This sample size is compatible with those of recently published behavioral 
weight loss interventions (108-110).     
As it appears eating less frequently may be helpful for reducing energy intake and thus 
potentially be beneficial for weight loss, future research should examine possible mechanisms 
behind this finding (i.e. exposure to food, stimulus control), in a larger, more diverse population 
over a longer period of time. Extending the length of experimental studies also will help 
determine if a reduced eating frequency is helpful for weight loss as well as weight loss 
maintenance. 
The limitations of this investigation include the use of self-reported dietary data. Also, the 
generalizations of these results are limited to individuals who were ready to enter a weight loss 
intervention, and the homogenous race/ethnicity (white, non-hispanic) and education level (90% 
had at least some college) of participants. Additionally, due to the 6 month length of the weight-
loss intervention, the potential influences on long-term weight loss maintenance cannot be 
determined.  
A strength of this investigation is that it is the first experimental study to examine a specific 
mechanism to explain the relationship between eating frequency and energy intake; through 
hunger and the relative- reinforcing value of food. Secondly, this is the first weight loss 
intervention to include a behavioral component while examining eating frequency. Also, the 
hypothesis was well tested as participants in each group followed their eating frequency 
prescription closely and significant differences were found in the number of total eating bouts 
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consumed per day between the groups. Other strengths include the high retention rate of study 
participants and the length of the study and sample size which was longer duration and a larger 
sample than most of the previously published experimental research.  
Conclusion 
 
While eating more frequently may reduce hunger during a weight loss intervention, there 
is no resultant effect on the relative-reinforcing value of food or overall energy intake. Overall, 
results from this study showed that eating three times per day was associated with a slightly 
lower, though not significant, energy intake and lower BMI when compared to a more frequent 
eating pattern. Future experimental research should investigate whether an eating frequency 
prescription may be beneficial for improving weight loss outcomes in a larger, more diverse 
sample. Additionally, examining the mechanisms behind the potential benefits of an eating 
frequency prescription on weight loss is warranted.  Longer-term studies would also be valuable 
to determine the role an eating frequency prescription may have on weight loss maintenance.  
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Appendix A.1 Text for newspaper advertisement 
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Text for Knoxville News Sentinel Advertisement 
Version 1:  Do you want to lose weight?  
 
If you are between the ages of 21 and 65 and 20 to 75 pounds over your ideal weight, you may 
be eligible to take part in a weight loss program.  The program is provided free of charge to 
participants.  You will learn about exercise, nutrition, and how to maintain a healthy lifestyle.  
Weight loss medication will not be used in this study. 
 
Call the University of Tennessee, Healthy Eating and Activity Laboratory at (865) 974-0754 to 
see if you qualify for this program, called LEAP. 
 
Version 2:  Do you want to learn how to have healthier eating habits to lose weight?   
 
If you are between the ages of 21 and 65 and 20 to 75 pounds over your ideal weight, you may 
be eligible to take part in a weight loss program.  The program is provided free of charge to 
participants.  You will learn about exercise, nutrition, and how to maintain a healthy lifestyle.  
Weight loss medication will not be used in this study. 
 
Call the University of Tennessee, Healthy Eating and Activity Laboratory at (865) 974-0754 to 
see if you qualify for this program, called LEAP. 
 
Version 3:  Do you want to learn how to lead a healthier lifestyle to help you lose weight?   
 
If you are between the ages of 21 and 65 and 20 to 75 pounds over your ideal weight, you may 
be eligible to take part in a weight loss program.  The program is provided free of charge to 
participants.  You will learn about exercise, nutrition, and how to maintain a healthy lifestyle.  
Weight loss medication will not be used in this study. 
 
Call the University of Tennessee, Healthy Eating and Activity Laboratory at (865) 974-0754 to 
see if you qualify for this program, called LEAP. 
 
Version 4: Do you want to learn how to change your eating and activity patterns to help 
you lose weight? 
 
If you are between the ages of 21 and 65 and 20 to 75 pounds over your ideal weight, you may 
be eligible to take part in a weight loss program.  The program is provided free of charge to 
participants.  You will learn about exercise, nutrition, and how to maintain a healthy lifestyle.  
Weight loss medication will not be used in this study. 
 
Call the University of Tennessee, Healthy Eating and Activity Laboratory at (865) 974-0754 to 
see if you qualify for this program, called LEAP. 
 
Version 5: Do you want to learn how to change your eating and activity patterns to help 
you lose weight? 
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If you are male, between 21 and 65 years old and 20 - 75 pounds overweight, you may be 
eligible to take part in a weight loss program, provided free of charge.  Weight loss medications 
are not used in this study.   
 
Call the University of Tennessee, Healthy Eating and Activity Lab at (865) 974-0754 to see if 
you qualify for this program, called LEAP. 
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Date 
 
 
Dear _____________,  
 
In the past, you have expressed interest in participating in a study at The Healthy Eating and 
Activity Laboratory (HEAL) at the University of Tennessee, Knoxville.  We are excited to 
inform you about a new study that we are starting.  This new program is called the Lifestyle, 
Eating, and Activity Patterns (LEAP) Study. This program is a 6 month long weight loss 
intervention. The intervention involves filling out questionnaires and having weight and height 
measurement taken at the beginning of the program and at 3 and 6 months into the program. You 
will also be required to attend group meetings every week for the first 4 months and then every 
other week for the last 2 months. You will be randomly assigned to 1 of 2 groups. Both groups 
will have the same dietary and physical activity goals and will be asked to record all the foods 
and drinks they consume and the physical activity completed during the day in a diary for the 
duration of the program. One group will be asked to eat 3 meals a day and the other group will 
be asked to eat smaller meals and snacks every 2-3 hours. All aspects of the treatment are 
provided at no cost to you.  
 
If you are interested in getting more information about this study or participating in it, please call 
us at (865) 974-0754 and say that you are calling about the LEAP Study.  We are looking 
forward to hearing from you. 
 
 
Sincerely, 
 
 
 
 
Jessica Bachman, M.S.-M.P.H., R.D. 
Graduate Research Assistant 
Healthy Eating and Activity Laboratory 
University of Tennessee, Knoxville 
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LEAP Phone Script 
 
Hello, this is ____________ from the Healthy Eating and Activity Laboratory at the 
University of Tennessee, Knoxville.  Let me tell you a little about the study you are calling 
about, LEAP.  The purpose of the study is to examine the effect of how often you eat meals and 
snacks during obesity treatment for weight loss.  The study compares two different state-of-the-
art behavioral weight loss programs, one that asks you to eat 3 meals per day and one that asks 
you to eat meals and snacks every 2-3 hours. None of the interventions involve taking weight 
loss medication; they are all focused on developing healthy eating and activity behaviors through 
providing participants with dietary and physical activity goals to produce weight loss.  All 
aspects of the treatment are provided at no cost to you.  This is a 6-month program, and will 
involve weekly meetings for the first 4 months and meetings twice a month during the last 2 
months, with each meeting lasting about 60 minutes.   The program will start in March 2010 and 
will be held on Tuesday at 5:30 or 7 pm.    
People participating in this program will be asked to come into the HEAL lab for 
assessment visits prior to the start of the program and then again at 3 months into treatment and 
again at the end of the program, for a total of 3 assessment visits. These visits will involve 
completing some questionnaires and getting height and weight measurements. If you are 
interested in this study and have some time (about 10 minutes), I have some questions to ask you 
to determine your initial eligibility.  Go to Screening Form. 
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LEAP SCREENING FORM 
 
 
   
Eligible:   No     Yes   
 
If No, Reason:__________________________ 
 
 
Screened by:______________________ 
 
Date:______________ 
 
Mailing                      No     Yes   
 
Needs MD Consent   No     Yes   
 
 
Orientation Date: ___/___/___   Time: ____ 
 
Check BMI at Orientation   No     Yes   
 
 
 
 
First Name:____________________     Last Name: ________________________ 
 
 
Street Address:_____________________________________________ 
 
 
City:____________________   State:_______               Zip code:______________ 
 
 
Home phone:_________________            Work phone:______________________ 
 
Cell phone:_________________ 
 
Which do you prefer we use to reach you?    
1
st
: __________ 
2
nd
: __________ 
 
OK to say we’re calling from the UT Healthy Eating and Activity Lab?    No     Yes   
 
How did you hear about our program?   
 
  Newspaper Ad    DBQ mailing    Listserve          Other:  ________________ 
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1)  Gender:  M      F 
 
2) a) Age:_______________         b) Date of birth: ___/___/___   (must be between 21 and 65) 
If age is not between 21 and 65:  I am sorry, but the age range we‟re recruiting for is 21-65. Since you 
are ____ yrs old, you are not eligible for this program. Would you like me to mail you information 
about other weight loss programs? Thank you very much for your time.  
Mailing:     No      Yes 
 
3) a) Which of the following best describes your racial heritage? (you may choose more than 
one)  
 American Indian or Alaskan Native   
 Asian 
 Black or African American 
 Native Hawaiian or other Pacific islander 
 White 
 Other ______________________________ 
 
b) Which of the following best describes your ethnic heritage? 
 
 Hispanic or Latino 
 Not Hispanic or Latino 
 
4) a) Current weight:________lbs. b) Height: ____ft ______inches    
 
 c) Current BMI:___________ (must be between 27 and 45)  BMI= kg/m
2
 or (lbs/in
2
) x 703 
If BMI is 27-28 or 43-45:  The weight you report is right on the border of our eligibility range, so we 
will need to check your weight and height at your first visit to make sure you are eligible.  
 
If BMI is below 27 or above 45:  I‟m sorry, but because your weight is not within the range we are 
looking at for this study, you aren‟t eligible for this program. Would you like me to mail you 
information about other weight loss programs? Thank you very much for your time. 
 
Mailing:     No      Yes 
5)  Women only (men, skip to Q6) 
a) Are you currently pregnant or nursing? 
 
  No   Yes (INELIGIBLE) 
 
 b)  Have you been pregnant or nursing in the last 6 months? 
 
  No   Yes (INELIGIBLE) 
 
c) Are you planning to become pregnant in the next 18 months? 
  No   Yes (INELIGIBLE) 
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If YES to Q5:  I am sorry, but due to the fact that you are currently/have been/wish to be 
pregnant, you are not eligible for this program. Would you like me to mail you 
information about other weight loss programs? Thank you very much for your time. 
 
Mailing:     No      Yes  
 
 Now I have some questions about your general health. 
6) Have you been diagnosed with type I or Type 2 diabetes? 
  No   Yes (INELIGIBLE)  
 
If Type 2 diabetes, ask if on insulin, if No ask if interested in receiving a call about a 
different weight loss study for people with diabetes.     No   Yes 
 
 
 
7)  Has a doctor said that you have a heart condition AND that you should only do physical 
activity recommended by a doctor? 
 
  No  Yes (MD Consent) 
 
8) Do you feel pain in your chest when you do physical activity? 
 
  No  Yes (MD Consent) 
9) In the past month, have you had chest pain when you WERE NOT doing physical activity? 
 
  No  Yes (MD Consent) 
 
10) Do you ever lose your balance because of dizziness or do you ever lose consciousness? 
 
     No  Yes (MD Consent) 
 
11) Do you have a bone or joint problem that could be made worse by a change in your physical 
activity? 
 
  No  Yes (MD Consent) 
 
12) Is your doctor currently prescribing drugs for your blood pressure, cholesterol, or a heart 
condition? 
 
  No  Yes (MD Consent) Please specify condition:_________________ 
If YES to Q6:  I am sorry, but due to the fact that you are have diabetes, you are not 
eligible for this program. Would you like me to mail you information about other 
weight loss programs? Thank you very much for your time. 
 
Mailing:     No      Yes  
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13) Do you know of any other reason why you should NOT do physical activity? 
 
                 No   Yes, please specify____________________ 
 
 
14) Have you ever been diagnosed with: 
a. Stroke       No    Yes (MD Consent) 
b.   Cancer        No     Yes  DX in last 5 yrs?   No (MD Consent) Yes (INELIGIBLE)  
c. HIV         No     Yes (INELIGIBLE) 
d. Hepatitis C     No     Yes (INELIGIBLE) 
 
MD CONSENT: 
If YES to Q14ab: Since this is an unsupervised program involving physical activity, we will 
need to get written permission from your doctor saying that it is safe for you to do moderate-
intensity exercise as you try and lose weight.  We will provide you with a letter to take to your 
doctor for him/her to sign. 
 
INELIGIBLE: 
If YES to 14cd:  I am sorry, but since this is an unsupervised program and you have been 
diagnosed with cancer/HIV/hepatitis C within the last 5 years, you are not eligible for the study.  
Would you like me to mail you information about other weight loss programs? Thank you 
very much for your time. 
Mailing:     No      Yes 
 
15) Is a doctor or health care provider currently treating you or prescribing medications for any 
psychological problems? 
 
 No 
 Yes, please specify:_________ (Schizophrenia, Bipolar, Eating Disorder = 
INELIGIBLE) 
 
16) Have you ever been hospitalized for any psychological problems? 
 
 No 
 Yes Was hospitalization within the last year?    No  Yes (INELIGIBLE) 
 
17) Have you had gastric bypass surgery or are you planning to have gastric bypass surgery in 
the next 18 months? 
 
  No   Yes (INELIGIBLE) 
  
If YES to Q7-13:  Since this is an unsupervised program involving physical activity and you 
answered “yes” to one or more of the questions I just asked, we will need to get written 
permission from your doctor saying that it is safe for you to do moderate-intensity exercise.  
We will provide you with a letter to take to your doctor for him/her to sign.   
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If YES to Q15-17: I‟m sorry, but based on your medical history, you are not eligible for this 
study.  Would you like me to mail you information about other weight loss programs? 
Thank you very much for your time. 
 
Mailing:     No      Yes 
 
18) Are you currently a participant in a weight loss or exercise research study at the Univ. of 
Tennessee? 
 No      
 Yes  What study?___________________________ (INELIGIBLE)   
 
19) Have you been a participant in a weight loss or exercise research study at the Univ. of 
Tennessee? 
 
 No      
 Yes   a) What study?__________________________(MAY BE INELIGIBLE) 
b) How long ago?________________________ 
                        
20) Are you currently a participant in any other weight loss or exercise research study? 
 
 No      
 Yes  a) What study?___________________________ (INELIGIBLE)   
b) Researcher‟s Name? ____________________ 
 
21) Have you been a participant in any other weight loss or exercise programs (i.e., Weight 
Watchers, LA Weight Loss) in the last year? 
 
 No      
 Yes, please specify: __________________________ (INELIGIBLE)  
 
22) Are you currently taking any weight loss medications? 
 
 No      
 Yes, please specify:_________________________________ (INELIGIBLE) 
 
23) Have you lost weight in the past 6 months? 
 
 No  
 Yes a) How much?____lbs (If > 5% of body weight (approx 10lbs)–INELIGIBLE)  
 
If YES to any of 18-23: I‟m sorry, but because you are currently participating in/within the last 
year you participated in another wt loss program or are taking/took wt loss medication, you are 
not eligible for this study.  Would you like me to mail you information about other weight 
loss programs? Thank you very much for your time. 
 
Mailing:     No      Yes 
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24) Are you currently participating in any other research studies? 
 No      
 Yes   a) What study?________________________ 
       b) Researcher‟s name?________________________ 
 c) How much time does it involve? ___________________________ 
 d)  Able to make time commitment to this study also? _____________ 
 
25) Do you plan to be out of town for more than 2-3 weeks in a row in the next year (until 
October 2010)? 
 
 No 
 Yes, please specify:_____________________(> 2-3 weeks = INELIGIBLE) 
 
26) Do you plan on relocating outside of the East Tennessee Area before October 2010? 
 
 No      
 Yes (INELIGIBLE) 
 
If YES to 25-26:  I am sorry, but because you will be out of town for greater than 2-3 
weeks/will be relocating outside of the East Tennessee Area, you are not eligible for this study.  
Would you like me to mail you information about other weight loss programs? Thank you 
for your time. 
 
Mailing:     No      Yes 
 
28) Do you currently have any family members or friends that plan to participate in the LEAP 
program? 
 No 
 Yes (May be INELIGIBLE)       Do you live in the same household?      No     
 Yes 
If YES to Q28:  If NOT in same household:  I am sorry, but only one of you will be able to 
participate in Healthy Habits at the same time.  You will have to decide who would like to go 
forward with this wave.  We will offer future waves that you may be eligible for.  Would you 
like to be put on hold for the next wave?       No      Yes 
If in same household:  I am sorry, but only one of you will be able to participate in Healthy 
Habits.  You will have to decide who would like to participate.  Would you like me to mail you 
information about other weight loss programs?  Thank you for your time. 
 
Mailing:       No      Yes 
 
 
29) Are there any reasons that Tuesday nights would be very difficult for you to attend group 
meetings? 
  No 
   Yes (INELIGIBLE) 
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IF ELIGIBLE: Congratulations! I am happy to tell you that you meet the initial eligibility 
criteria for LEAP.  I‟d like to schedule you for an orientation appointment. 
 
By coming to the orientation, it does not mean that you are making a formal commitment to the 
program. Rather, you will have a chance to hear more about the program, meet the staff, and 
ask questions before deciding whether or not you want to participate.  Please plan for 
orientation to take about 1 hour. 
 
Orientation sessions will be held on: (offer earliest orientation first; if not available offer later 
ones) 
 
Tuesday, January 5, 6:00pm 
Tuesday, January 12, 6:00pm 
Tuesday, January 19, 6:00pm 
Tuesday, January 26, 6:00pm 
 
 
 
Which day works best for you?  ____________________________________ 
 
We will send you a packet in the mail today that includes a letter with your orientation date and 
time and a map with directions to our building- the Jessie Harris Building, 1215 W. 
Cumberland Ave., Knoxville, TN.  Free parking is available in the parking garage on the corner 
of 11
th
 Street and White Ave. which is right next to the Jessie Harris Building. 
 
If MD consent is required:  When you come to the orientation, we will give you a letter to 
take to your doctor for his/her consent. 
 
If BMI = 27-28 or 43-45: Since your weight is on the border of our eligibility range, we will 
need to check your weight and height at this orientation visit. 
 
We are looking forward to helping you reach your weight loss goals! 
 
Enter participant information on PTL 
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INFORMED CONSENT STATEMENT 
 
 
                             
Committee #      Name of Study Volunteer 
 
 
Eating Frequency Prescription for a Behavioral Weight Loss Intervention 
 
 
 
You are being asked to take part in a research study.  All research studies carried out at the 
University of Tennessee are covered by rules of the Federal government as well as rules of 
the State and the University.  Under these rules, the researcher will first explain the study, 
and then he or she will ask you to participate.  You will be asked to sign this agreement 
which states that the study has been explained, that your questions have been answered, 
and that you agree to participate. 
 
The researcher will explain the purpose of the study. He or she will explain how the study 
will be carried out and what you will be expected to do.  The researcher will also explain 
the possible risks and possible benefits of being in the study.  You should ask the 
researcher any questions you have about any of these things before you decide whether you 
wish to take part in the study.  This process is called informed consent. 
 
This form also explains the research study.  Please read the form and talk to the researcher 
about any questions you may have.  Then, if you decide to be in the study, please sign and 
date this form in front of the person who explained the study to you. You will be given a 
copy of this form to keep. 
 
INTRODUCTION 
 
Nature and Purpose of the Study      
 Jessica Bachman, M.S., M.P.H., R.D. and Dr. Hollie Raynor, Ph.D., R.D. are doing a 
study to investigate the effects of how often you eat on weight-loss during obesity 
treatment.  A total of 50 people will participate in the study.  This study has been 
sponsored by the American Heart Association (AHA). 
 
You have been asked to participate in the study because you are overweight according to 
medical standards, an adult between the ages of 21 and 65, and have no medical 
conditions which would indicate that you should not participate in the investigation.  
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INFORMATION ABOUT PARTICIPANTS’ INVOLVEMENT IN THE STUDY 
 
Explanation of Procedures   
Measures 
If you choose to participate in this study, you will be asked to not join any other 
weight loss programs during the next 6 months.  If you choose to participate in 
this study, you will be asked to fill out some questionnaires about your health, 
weight history, quality of life, tobacco use, mood, and eating and activity patterns.  
You will also be asked to complete a diary for 3 days in which you will write 
down in detail what you eat and drink and how hungry you are.  Your height, 
weight, and percent body fat and fat free mass will also be measured.  It will take 
about 1.5 hours to complete the questionnaires and measurements. You will be 
asked to complete the same questionnaires and measurements and the detailed 
food diary after 3 and 6 months in the program.   
 
You will also be asked to do two different taste-tests at baseline and at 3    
months into the program. For one taste test, you will taste 4 different snack  
foods and after tasting each food, you will rate how much you like each  
one. For the second taste test, you will rate how strong the taste of two  
different flavored paper disks is to you.  
 
Treatment 
You will be assigned by chance to 1 of 2 weight loss programs.  Both programs 
are 6 months in length.  For the first 4 months of the study, both programs will 
have weekly group meetings.  During months 5-6, both programs will have group 
meetings every other week.  Group meetings will be about 60 minutes in length.  
Treatment meetings may be audiotaped for the purpose of the treatment 
standardization.  Individuals will not be identified in any way and all information 
will be kept confidential.  Tapes will be destroyed after review or within 2 years 
of completion of the study, whichever occurs first.  
 
Both groups will receive diet and activity recommendations that will help you 
lose about 2 pounds per week.  You will be asked to eat 1200-1500 calories per 
day and to reduce your intake of calories from fat.  You will also be encouraged 
to gradually increase your physical activity to 40 minutes per day on 5 days each 
week.   
 
Program 1:   
If you are assigned to this program, you will be asked to eat 3 meals per day, 
write down in your food diary every week the calories and fat grams you are 
eating each day, and your daily minutes of physical activity.   
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Program 2:   
If you are assigned to this program, you will be asked to eat every 2-3 hours, write 
down in your food diary every week the calories and fat grams you are eating 
each day, and your daily minutes of physical activity. 
 
To see which program is the most effective for weight loss, it is important that we 
have your complete questionnaires and measurements, and detailed food diary 
after 3 and 6 months in the program.  Therefore, we will make every effort to 
contact you for these visits.  This may involve phone calls, letters, or visits to your 
home or office.   
 
Please call Jessica Bachman, M.S., M.P.H., R.D. at (865) 974-0754 if you have 
any questions about these procedures for the study.   
  
RISKS 
 
The risks of participating in this study are small.  You may experience some initial 
hunger associated with decreasing calories.  Although increasing your physical activity 
can have great benefits, you may also experience some general fatigue or sore muscles or 
joints from being active.  It is also possible that you could fall or be injured in association 
with being physically active.  Most of these injuries are not likely to require medical 
treatment.  In addition, being physically active, at maximum intensity has been known to 
cause heart attack and sudden death related to heart problems in 1 in 20,000 adults.  
Performing moderate intensity physical activity such as walking reduces the risk of these 
complications.  There is no guarantee, however, that these complications will not happen 
to you. 
  
BENEFITS  
  
Participants in this study will receive accurate and important information about weight 
loss and physical activity.  Participation may help you lose weight, eat healthier, and 
become more physically active.  The benefits of participating in this program could 
include improvement in physical health and fitness associated with weight loss and 
increased physical activity, however, there is no guarantee that these changes will occur 
as a result of participating in this program. 
 
A variety of other weight control and activity programs are available from physicians, 
health clinics, and commercial programs. 
 
 
CONFIDENTIALITY 
 
 All of your records from this study will be kept confidential.  Data will be stored securely 
and will be made available only to persons conducting the study unless participants 
specifically give permission in writing to do so otherwise.  No reference will be made in 
oral or written reports which could link participants to the study.   
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Under federal privacy regulations, you have the right to determine who has access to your 
personal health information (called “protected health information” or PHI). PHI collected 
in this study may include height, weight, dietary information, questionnaire measures, as 
well as basic demographic information. By signing this consent form, you are authorizing 
the research team at the University of Tennessee to have access to your PHI collected in 
this study and to receive your PHI from your physician(s), whose name and contact 
information you have provided us. The Institutional Review Board (IRB) at the 
University of Tennessee may review your PHI as part of its responsibility to protect the 
rights and welfare of research subjects. Your PHI will not be used or disclosed to any 
other person or entity, except as required by law, or for authorized oversight of this 
research study by other regulatory agencies, or for other research for which the use and 
disclosure of your PHI has been approved by the IRB. You PHI will be used only for the 
research purposes described in this consent form. Your PHI will be used until the study is 
completed. 
  
You may cancel this authorization in writing at any time by contacting the principal 
investigator listed on the first page of the consent form. If you cancel the authorization, 
continued use of your PHI is permitted if it was obtained before the cancellation and its 
use is necessary in completing the research. However, PHI collected after your 
cancellation may not be used in the study. If you refuse to provide this authorization, you 
will not be able to participate in the research study. If you cancel the authorization, then 
you will be withdrawn from the study. Finally, the federal regulations allow you to obtain 
access to your PHI collected or used in this study.  
 
You should also know that there are times when the law might require or permit the 
release of your information without your permission.  This is when you may be at risk for 
harming yourself or others.  Also, State law requires health care workers to report abuse 
or neglect of children to the Department of Children Services.  State law also requires 
health care workers to report abuse or neglect of elderly people to the Department of 
Human Services. 
 
During the group discussion in the group sessions, participants are encouraged to 
maintain strict confidentiality.   However confidentiality of your identity or information 
discussed in group sessions cannot be guaranteed by the research staff.    
 
EMERGENCY MEDICAL TREATMENT 
 
 The University of Tennessee does not “automatically” reimburse subjects for medical 
claims or other compensation.  If physical injury is suffered in the course of research, or 
for more information, please notify the investigator in charge, Jessica Bachman, M.S., 
M.P.H., R.D. at (865) 974-0754. 
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CONTACT INFORMATION 
 
 If you have questions at any time about the study or the procedures, or you experience 
adverse effects as a result of participating in this study, you may contact the researcher, 
Jessica Bachman, M.S, M.P.H., R.D., at the Department of Nutrition, 229 Jessie Harris 
Building, The University of Tennessee, Knoxville, TN 37996-1920, and (865) 974-0754.  
If you have questions about your rights as a participant, contact the Office of Research 
Compliance Officer, Brenda Lawson, at (865) 974-3466. 
 
PARTICIPATION 
 
Your participation in this study is voluntary; you may decline to participate without 
penalty.  If you decide to participate, you may withdraw from the study at anytime 
without penalty and without loss of benefits to which you are otherwise entitled.  If you 
withdraw from the study before data collection is completed your data will be returned to 
you or destroyed.  
 
In addition, the American Heart Association may choose to end the study at any time, for 
reasons unrelated to health care. 
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Follow-up After Withdrawal of Consent   
 
If you decide to stop your participation in the study, it would still be useful to us to know 
how you do over the next 6 months. We'd appreciate it if you'd give your permission for 
us to continue to obtain follow-up information about your health status from your doctor 
or from your medical record. 
 
____ If I withdraw from the study, you have my permission to collect information 
about my health from my doctor or medical record. 
 
_____ I do not give my permission for you to continue to collect information 
about me if I stop participating in the study. 
 
 
          
  Signature of study volunteer           Date  
 
You have the right to change your mind at any time, regarding follow-up after 
withdrawal. 
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CONSENT 
 
 
I HAVE READ THE ABOVE INFORMATION.   I HAVE RECEIVED A COPY OF 
THIS FORM.  I AGREE TO PARTICIPATE IN THIS STUDY. 
 
 
             
Signature of study volunteer/authorized representative*  Date   
 
       
 
I ASSURE THAT I HAVE FULLY EXPLAINED TO THE ABOVE STUDY 
VOLUNTEER/AUTHORIZED REPRESENTATIVE, THE NATURE AND PURPOSE, 
PROCEDURES AND THE POSSIBLE RISK AND POTENTIAL BENEFITS OF THIS 
RESEARCH STUDY. 
 
 
            
Signature of researcher or designate    Date 
 
Consent form copy:   study volunteer  medical record  researcher   other(specify) 
 
*If signed by agent other than study volunteer, please explain below. 
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Appendix A.5 Weight monitoring sheet 
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Group 1 Group 2 Group 3 Group 4 Group 5
1 2 3 4 5
LEAP Group 1
100 174.0 170.6 169.8 165.8 167.0
1 lb loss/week 173.0 172.0 171.0 170.0
2 lb loss/week 172.0 170.0 168.0 166.0
10% Weight Loss Goal 156.6 156.6 156.6 156.6 156.6
101 246.4 245.4 244.2 244.2 235.0
1 lb loss/week 245.4 244.4 243.4 242.4
2 lb loss/week 244.4 242.4 240.4 238.4
10% Weight Loss Goal 221.8 221.8 221.8 221.8 221.8
102 228.6 227.0 220.8 219.4 216.6
1 lb loss/week 227.6 226.6 225.6 224.6
2 lb loss/week 226.6 224.6 222.6 220.6
10% Weight Loss Goal 205.8 205.8 205.8 205.8 205.8
102 240.4 235.4 231.2 228.8 226.6
1 lb loss/week 239.4 238.4 237.4 236.4
2 lb loss/week 238.4 236.4 234.4 232.4
10% Weight Loss Goal 216.4 216.4 216.4 216.4 216.4
104 257.8 255.0 253.0 251.4 250.4
1 lb loss/week 256.8 255.8 254.8 253.8
2 lb loss/week 255.8 253.8 251.8 249.8
10% Weight Loss Goal 232.0 232.0 232.0 232.0 232.0
105 167.8 165.2 164.0 161.8 159.0
1 lb loss/week 166.8 165.8 164.8 163.8
2 lb loss/week 165.8 163.8 161.8 159.8
10% Weight Loss Goal 151.0 151.0 151.0 151.0 151.0
106 264.0 257.2 253.2 251.0 249.0
1 lb loss/week 263.0 262.0 261.0 260.0
2 lb loss/week 262.0 260.0 258.0 256.0
10% Weight Loss Goal 237.6 237.6 237.6 237.6 237.6
107 240.0 233.8 232.6 229.0 224.4
1 lb loss/week 239.0 238.0 237.0 236.0
2 lb loss/week 238.0 236.0 234.0 232.0
10% Weight Loss Goal 216.0 216.0 216.0 216.0 216.0
108 178.6 174.0 173.0 169.6 168.2
1 lb loss/week 177.6 176.6 175.6 174.6
2 lb loss/week 176.6 174.6 172.6 170.6
10% Weight Loss Goal 160.7 160.7 160.7 160.7 160.7
109 227.4 224.2 223.0 220.4 217.0
1 lb loss/week 226.4 225.4 224.4 223.4
2 lb loss/week 225.7 223.5 221.5 219.4
10% Weight Loss Goal 204.7 204.7 204.7 204.7 204.7
110 242.8 235.8 234.2 232.2 229.8
1 lb loss/week 241.8 240.8 239.8 238.8
2 lb loss/week 240.8 238.8 236.8 234.8
10% Weight Loss Goal 218.5 218.5 218.5 218.5 218.5
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Appendix A.6 Sample lesson and counselor manual 
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Session 1: Welcome to LEAP 
 
Welcome to the Lifestyle, Eating, and Activity Patterns (LEAP) Study! 
 
 
 During the first four months: 
You will come to the HEAL lab every week. 
 These group meetings are a critical part of your behavior change 
program.  It is important that you attend all of them. 
 
During the next two months: 
You will come to the HEAL lab two times per month. 
 These sessions will help you maintain your behavior changes. It is 
important that you attend all of these sessions.  
 
Meeting as a group can be a source of support and learning for all of us.  
Here are some guidelines for working together as a group: 
 Do not repeat to other people outside of the group anything personal that 
is talked about in the group. 
 Please be on time to the group meetings. 
 Call if you can‟t come. 
 Complete the things you are supposed to do at home. 
 Bring your LEAP notebook. 
 Take part in sharing your ideas with other group members. 
 Let one person speak at a time. 
 Let everyone have a chance to share.  Be careful how much time you 
spend talking. 
 Be willing to listen to other people‟s concerns.  Share things that have 
worked for you. 
 Respect other people‟s ideas. 
 Stress the good things.  Avoid putting others down.   
 Turn off cell phones. 
 Please do not eat during the group meetings. 
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The LEAP Lifestyle Goals 
 
In LEAP, you will learn to change your diet and physical activity to achieve weight 
loss. 
 
1. One goal is to lose about 10% of your weight or more. 
Your starting weight was taken tonight. 
 
 
Starting Weight:_____________ 
 
Your goal is to lose ___________ pounds. 
 
This would reduce your weight to                 pounds. 
 
 
A weight loss of 10% will help you feel better and be healthier. 
 
 
2. Calorie Goal: To help you reach the weight loss goal, you will be  
asked to stay under a calorie goal.   Find your starting weight below.   
Your calorie goal will be in the same row.  
 
 
Your Starting Weight Calorie Goal 
200 pounds or less 1200 
More than 200 pounds 1500 
 
 
 Your goal is to eat no more than                  calories per day. 
 
 
Next week we will also give you a goal for fat grams. 
  
 
We will teach you different ways to help you stay under your  
calorie and fat gram goals.   
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3. Eating Frequency Goal: To help you meet your calorie goal, you are being 
asked to eat 3 meals per day, without any snacks. First think through your 
current eating habits and then use the tables below to schedule when you 
plan to eat your 3 meals during the week and on the weekends (Note: These 
can be the same or different depending on your schedule) 
 
Step 1: Review your current schedule. Thinking through your current eating 
schedule will help you decide when are the best times to schedule your 3 meal 
times to help you meet your eating frequency goal. Think about a recent weekday 
and a weekend day (Sunday and Monday may be the easiest since they were the 
most recent) and fill out the chart below with the times you ate different meals and 
snacks.  
 
  
Current Weekday Schedule  
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
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Current Weekend Schedule 
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
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Step 2: Develop your new schedule for LEAP. Using your current schedule as a 
guide, develop the schedule you will follow on the 3 meals per day plan. 
 
 
Weekday Schedule 
Meal Time Calories Fat 
Breakfast  (Skip for now) (Skip for now) 
Lunch    
Dinner    
 
 
Weekend Schedule 
Meal Time Calories Fat 
Breakfast  (Skip for now) (Skip for now) 
Lunch    
Dinner    
 
Here‟s an example: 
 
Weekday Schedule 
Meal Time Calories Fat 
Breakfast 8am (Skip for now) (Skip for now) 
Lunch 1pm   
Dinner 6pm   
 
 
 
Step 3: Review and Update Schedule. We will review and update these schedules 
next week to discover what works best for you.  
 
4. Activity Goal:  The second lifestyle goal is to slowly build up to 200 
minutes per week of moderate physical activity, like brisk walking, by 
Week 13.     
 
We recommend you spread this over at least 5  
days per week.  You will begin with  
10 minutes of walking on 5 days per week.   
By Week 13, you will have moved up to  
walking 40 minutes on 5 days per week. 
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The activity goal will help you reach and maintain your weight loss goal.  It may 
also make you feel better and improve your general health.  
We suggest that you gradually increase your physical activity and     
spread it out over at least 5 days per week. 
 
   For example:  
 
 Weeks 1-2:  Walk 10 minutes on 5 days per week (50 minutes per week).  
 
 Weeks 3-4:     Walk 15 minutes on 5 days per week (75 minutes per week). 
         
           Weeks 5–6:    Walk 20 minutes on 5 days per week (100 minutes per week). 
 
 Weeks 7-8: Walk 25 minutes on 5 days per week (125 minutes per week). 
 
 Weeks 9-10: Walk 30 minutes on 5 days per week (150 minutes per week). 
 
 Weeks 11-12: Walk 35 minutes on 5 days per week (175 minutes per week). 
  
 Weeks 13-on: Walk 40 minutes on 5 days per week (200 minutes per week). 
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Important 
 
The calorie and activity goals are based on what we think 
will work for most people.  But not all people are the 
same.  To see if your goals are working for you, we 
will watch the scale.   
 
 If you do not lose about 1 to 2 pounds per week and 
keep it off, you may need a lower calorie goal and 
more activity.  
 
So your goals for calories and activity may change 
during the study. 
 
 
 
 
 
We will use charts of your weight to see your progress over time.  Here is an 
example: 
 
Name: _____________   10% weight loss goal: _______ 
 
         
Date Weight 
3/5 175 
3/12 173 
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Personal Goals 
 
Write down two goals that you would like to achieve while in the LEAP program. 
 
 
1. _____________________________________________________________
_____________________________________________________________
_____________________________________________________________ 
 
2. _____________________________________________________________
_____________________________________________________________
_____________________________________________________________ 
 
Keeping Track 
 
The most important part of LEAP is what we call “Keeping Track.”   
You will record: 
 Everything you eat and drink every day  
 The time you eat each meal and the number of eating occasions you 
have per day 
 The calories and fat grams in all the things you eat and drink  
(You will skip this for now.  We‟ll cover it next week.)  
 Your physical activity every day 
 Your weight every day 
 The number of steps you take each day 
(You will skip this for now.  We‟ll cover that in a few weeks.) 
  
Research has shown that keeping track is key to losing weight and being  
more active.   
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The LEAP Keeping Track book has room for 7 days. 
Here are some tips for using the book: 
 
To keep track of when you eat: 
 Record the time you eat each meal in the time column 
 Leave 1 blank line in between meals so they clearly marked  
as separate eating occasions 
 
To keep track of what you eat and drink: 
 Use one line for each foo   
 Spelling is NOT important.   
What IS important is to: 
 Be accurate. 
 Be complete (include everything). 
 
To keep track of your eating frequency: 
 At the end of the day, count up the number of different times you had 
something to eat or drink 
 Record this number as the “Number of Eating Occasions” 
 
 To keep track of your moderate-intense physical activity: 
 Write what you do and minutes at the bottom of each full page. 
 Don‟t include any activity that lasts for less than 10 minutes. 
 Don‟t include rest time in your total number of minutes.  
 
To keep track of your weight: 
 Weigh yourself at the same time of day.  We think you should weigh 
yourself daily. If you weigh yourself daily, it will become a regular 
health habit, like brushing your teeth. You will notice many fluctuations 
in your weight, but what is important is the pattern of weight change over 
weeks and months.  
 Use the same scale.  
 Record your weight in the Keeping Track book. 
Keeping
Track
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Here’s an example of an inside page of a Keeping Track book: 
 
Date           Tuesday, May 10, 2010   Weight___220____ 
 
Time Food: Amount and  
Description 
Calories Fat 
7:00 am 2 slices white bread (Skip for now)  
 2 teaspoons margarine    
 2 fried eggs   
 ¾ cup orange juice   
    
12:30 pm 1 McDonald‟s Cheeseburger   
 1 large McDonald‟s French fries   
 12 ounces Diet Coke   
    
6:30 pm Beef stew: 
 ½ cup cooked carrots 
  
  3 ounces cooked stew meat, 
 Untrimmed 
  
  ½ cup cooked potatoes   
 4 biscuits, plain   
 12 ounces Diet Coke   
    
 
                  Totals:          _______   _____ 
 
Number of Eating Occasions _3___ 
    
   Daily Steps_______ 
 
Type of Exercise Minutes 
  
  
  
  
                 
(Skip for now) 
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On the last page of the Keeping Track book, write down your daily goals and 
record your weight, eating occasions, and activity every day. Average the 
number of eating occasions you had for the week. Total the activity minutes 
for the week. 
 
 
Skip the calories and fat gram columns for now.   
 
Here is an example:  
 
Daily Goals 
Daily Calories  
Daily Fat  
(g) 
Eating  
Occasions 
Minutes of 
Activity 
Skip Skip 3 50 
 
 
Weekly Summary 
  
 
Body 
Weight 
 
Calories 
 
Fat (g) 
Eating 
Occasions 
 
Minutes 
of Activity 
Day 1 203  Skip Skip 3 10 
Day 2 203  Skip Skip 3 0 
Day 3 202  Skip Skip 3 10 
Day 4 203 Skip Skip 3 10 
Day 5 202 Skip Skip 3 10 
Day 6 201  Skip Skip 3 10 
Day 7 202  Skip Skip 3 0 
Average    3 Total  50 
Keeping
Track
144 
 
To do next week: 
 
 
Keep Track   
 Keep track of: 
 Your weight at the same time each day 
 Everything you eat and drink every day  
(skip calories and fat grams for now). 
 The minutes you are active every day 
 The number of eating occasions you have per day 
 It‟s best to carry your Keeping Track book with you so you can record 
your food and activity right away.   
 Where will you keep your Keeping Track book?____________________  
When will you complete it? ____________________________________  
 For every day, circle the foods you think are high in calories. 
 Eat 3 meals daily without any snacks.  
 
 
 
Be Active 
 Walk (or something like walking) for at least 50 minutes this week.   
We suggest you spread this over 5 days for 10 minutes each day. 
 This will be your activity goal for the next three weeks. 
 
 
 Make a plan for how active you will be next week: 
 
 What I will do When Minutes 
Monday    
Tuesday    
Wednesday    
Thursday    
Friday    
Saturday    
Sunday    
Total minutes for the week: 50 
 
Keeping
Track
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Session 1:  
Welcome to LEAP 
 
 
Objectives 
 
In this session participants will: 
Learn their group randomization 
Learn more about the goals and objectives of LEAP 
Discuss group participation guidelines 
Discuss the lifestyle goals (weight loss, calorie, and physical activity goals) 
Learn how to complete the “Keeping Track” book 
 
 
To do before the session 
 
Have materials ready: 
Name tags 
Pens 
Taste test materials 
Keeping Track books 
Pages for participant notebooks 
Interventionist contact information sheet 
Weight loss chart for participant notebook 
 
 
WEIGH PARTICIPANTS  
 
 
II.  WELCOME AND INTRODUCTIONS 
 
A.  Introductions/Overview 
     
Welcome participants and thank them for participating in all of the assessment visits and for 
joining the LEAP program. Take some time to provide the following information: your 
background, staff members on your team, the type of research/care your department provides and 
important telephone numbers. 
 
Welcome to your first LEAP group session.  We are very happy to have all of you in the program 
and appreciate all of the efforts you have put forth to join the program.  My name is 
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_____________.  I am part of the team of professionals who will be guiding you on your way to 
making lifestyle changes to improve your health.  My background is____________________. 
 
I would like to introduce some of the LEAP staff.  Our names and phone numbers are 
listed on the contact sheet in your binder.  You will have the chance to get to know all of 
us because we will all be involved in the group and/or assessment visits. This 
is_______________.  (Introduce staff members and explain each person‟s role in the 
program). Our department has been involved in providing ____________. (Summarize 
the type of research/care your department provides). 
 
B.  Program Overview 
 
Reveal randomization and spend a few minutes talking about group assignment.  Provide 
a brief review of the purpose of the study and talk about how the participant will benefit 
from participating in the study.  Discuss the goal of long-term lifestyle changes. 
            
As you may remember from our initial orientation, there are two groups in LEAP in 
which participants are randomly assigned.  We are excited to tell you tonight that you 
have been randomly assigned to the state-of-the-art behavioral weight loss intervention 
that involves an eating prescription of eating 3 times a day, the 3 Meal intervention. 
 
Over the next 6 months, our goal is to provide a program that will help you make 
changes in your eating behaviors and physical activity levels.  In order to see how these 
lifestyle changes affect your health, we will schedule a clinic visit with you every 3 
months. These visits are an essential part of the research process.  Are there any 
questions?  
   
C. Session 1 – Overview 
 
Provide a brief summary of the content of today‟s session: 
 
Let’s talk about all of the things we will cover in today’s session.  First, it would be great 
to get to know one another so we will spend some time on introductions.  We will talk 
about what it means to be part of a group. We will also discuss the schedule of our 
sessions.  The other important topics for our session today include talking more about 
lifestyle goals, how to “Keep Track” of your eating and activity and using meal plans to 
help you reach your weight loss goals. We will end our session with a brief taste test.   
          
 
 III. Group Member Introductions 
    
Going around the room (or table), ask group members to introduce themselves and share 
information about some of the benefits they expect to gain from the program. You might 
want to list and discuss the participant‟s responses regarding how they hope to benefit from 
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the program. Discuss commonalities among participants and try to draw connections between 
people. 
 
Let’s move forward and take some time to get to know one another.  Let’s go around 
the room and have everyone introduce themselves and describe what you hope to 
gain from participating in the program. 
 
 
IV.  SESSION SCHEDULE/GROUP GUIDELINES 
        
A.  Participant Meeting Schedule                
          (Participant Manual – Page 1) 
        
Review the schedule of group sessions. Sessions will be held every week for the first 4 
months and then twice a month for the next 2 months. Remind participants that attending 
every session is important to their success. If they miss a session, we would like them set 
up a time to review the missed session. 
 
Also, let participants know that if they have a private matter they would like to discuss 
they can meet with you or someone after group. 
 
Ask if anyone has any comments or questions about the schedule of meetings. Reiterate 
our long-term commitment to participants and our hope that they will make the same 
commitment. 
  
During the first 4 months we will see each other on a weekly basis. The group sessions 
will last about 60 minutes from start to finish. We ask that you come 15 minutes early so 
that you have a chance to weigh-in. Groups are a great source of support and motivation. 
 
We will meet weekly during the first 4 months to help you adopt the new eating and 
activity habits that will improve your weight and health. Frequent meetings provide more 
opportunity for learning. 
     
During the next 2 months, you will come to the lab twice a month. Attending these 
meetings is important for maintaining your behavior changes and your weight loss. 
 
Anytime you miss a meeting, we would like to schedule a time for you to make it up so 
you can get the most out of LEAP as possible! 
          
B.  Group Guidelines 
 
NOTE: This component of the session can be shortened.  
 
Let’s take a few minutes to talk about why we are meeting as a group. As many of you 
know, your lifestyle change efforts are strengthened when you help one another. Groups 
148 
 
provide support, friendship, and a sense of understanding when trying to achieve a 
common goal. 
 
I want all of you to feel comfortable participating in our group session, particularly to 
discuss your eating and activity habits, such as how many times you went walking during 
the past week.  
 
Guidelines for the group (with suggested script): 
 
Let’s review some guidelines that will make this a great group: 
 
 Confidentiality: Do not repeat to other people outside of the group anything 
talked about in the group, if it is of a sensitive nature. 
This is extremely important. We will sometimes discuss sensitive issues and in order 
to feel comfortable sharing with each other, we will all need to keep what is said 
confidential. Personal information shared in this room should stay in this room.  Do 
not use last names in referring to participants. 
 
 Arrive on time to the group meetings.  
Please make every effort to arrive for sessions on time. Our sessions will be action-
packed, so we‟ll need all of our session time.  If you are late, you can get weighed 
after the session. 
 
 Call if you can’t come to a meeting. 
Each one of you is important to the group. We need your input and unique 
perspective every week. On the rare occasion that you can‟t attend, please call me. 
My telephone number is ____________. 
 
 Complete your homework each week. It’s important. 
The homework is designed to help you learn new skills that will improve your weight 
and health. We‟ll discuss each week, in group, your completion of assignments. 
 
 Bring your LEAP notebook to every session. 
Your notebook contains all the materials and information you need to actively 
participate in the session. 
  
 Take part in sharing your ideas with the group members. 
Please share your ideas. What you have to say matters and may help someone else in 
our group. 
 
 Only one person speaks at a time. 
This is a common courtesy. If someone has something to share, we all need to be 
respectful and listen. 
 
 Everyone should have a chance to share. Make sure that you take your fair 
share of the “air time.” 
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Everyone has something to share and should be given the time to do that. 
 
 Listen to other group member’s concerns and be willing to offer solutions you 
found worked for you. 
Again, this is a common courtesy. Listen while someone else is talking, and be willing 
to work to help by offering the solutions you have found. 
  
 Respect other group members’ ideas. 
Respecting each other’s ideas is a requirement of a healthy group environment. The 
group should respect everyone’s unique perspective. 
 
 Stress the positive. Avoid criticizing others.  
Remember, we are here to help each other. We want to create a positive, supportive 
setting. 
 
●    Turn off cell phones.  
 
 Please do not eat during the group meetings. 
We realize that our meetings may be during a time in which you usually eat a meal- 
but eating during the group meetings is not permitted, as this may be a challenge for 
other participants.   
 
 
Ask group members if they support these guidelines to make the group sessions 
supportive for all participants. 
 
 
V.  LIFESTYLE GOALS 
         
A. Introduction 
 
Ask the group about their previous experiences with trying to change eating, activity, or 
other behaviors.  Discuss that lifestyle behavior changes are gradual and manageable. 
              
In LEAP you are making a commitment to yourself to improve your health by changing 
your eating and physical activity habits.  The changes you will make will be gradual and 
manageable. 
 
How many of you have tried to make too many changes at once and never reached your 
goal?  (Elicit group response) 
 
How many of you have tried to make changes too quickly and never reached your goals?  
(Elicit group response) 
 
I know I have.  That is why we will take it nice and slow.  We will set a pace that is right 
for you so that you will find it easier to succeed. 
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     B.  Weight, Calorie, and Physical Activity Goals 
     (Participant Manual – Page 2) 
           
1. Weight Goal 
 
Have participants fill in goal weight information. Discuss the rationale for the 10% 
weight loss goal. It is safe, achievable, and maintainable. A loss of 10% of initial weight 
is associated with improvements in blood sugar, blood pressure, and cholesterol. 
 
Note also that some participants may want to lose more weight. Indicate that it may be 
possible to lose more weight – but you have to lose 10% on the way to a larger loss. So 
let‟s focus first on the 10% goal.  
 
            The first goal is to lose about 10% of your starting weight.  
              
            How do you feel about this weight loss goal?  
   
I want to emphasize that it is important for you to keep in mind that the 10% weight loss 
goal is your LONG TERM GOAL. We will be setting smaller weekly goals with the idea 
that you will gradually achieve your 10% weight loss goal.  
   
2. Calorie Goal 
 
Explain how the calorie goals will allow for a gradual, safe weight loss. Show 
participants how to determine their calorie goal based on their current weight.  Mention 
that the meal plans, which will be introduced at session 3, will help participants stay 
within calorie and fat gram goals. 
    
To help you reach the weight loss goal, it will be important to stay under a calorie goal.   
To see what yours is, find your starting weight on the table in your notebook. Your 
calorie goal will be in the same row.  
 
Make sure each patient has identified his/her goal.  
          
We will be providing meal plans to help you meet your calorie and fat gram goals at 
Session 3, so you might want to start preparing for this over the next two weeks.  We will 
talk about this again next week but do start making plans. This can include clearing your 
cupboards or refrigerator of all foods that tempt you. Any questions? 
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3. Eating Frequency Goal 
(Participant Manual - Page 3) 
This group has been randomized to the 3 meals group which will require you to eat 3 meals 
per day without any snacks. There are many reasons why we believe that this type of eating 
pattern may be beneficial for achieving your weight loss goals.  
 
One reason limiting yourself to 3 meals per day may be beneficial is that it reduces the 
number of times you can overeat per day. If you overeat by 15 calories every time you eat but 
you only eat 3 times throughout the day, that isn’t an amount of great concern but, if you 
overeat by 15 calories at every meal and you eat 7 or 8 times per day, that number can 
seriously affect your weight loss goals.  
 
Another reason eating a 3 meal per day pattern is beneficial is that our culture supports a 3 
meal per day meal plan (i.e. most work schedules allow a scheduled break for lunch) so this 
plan could easily fit within your normal daily activities.   
 
Now let’s spend some time looking at our normal routines and scheduling the exact times for 
your 3 meals per day. Following a consistent routine for your meals will help you stick to the 
prescription. Look at page 3 in your manual and think about you average weekday and fill in 
the times that you currently eat meals and snacks. On Page 4, think about your typical 
weekend eating pattern and fill out the times that you eat meals and snacks and fill out this 
table. 
 
On Page 5, Based on your current schedule, develop a plan that will work best for you for 
eating 3 meals during the week and the weekend. Try to think of the best times for you to eat 
your meals. One of your goals this week will be to try to stick to this plan. 
 
We will revisit this schedule next week after you give it a try and discuss what went well and 
what needs to be worked on for improvement. Any questions?   
 
    
4. Activity Goal   
   (Participant Manual - Page 6) 
 
Explain the importance of increasing physical activity to help reach and maintain weight 
loss goals.  Remind the group that the goal is to gradually increase activity to 200 minutes 
per week.  Assess the groups‟ previous experiences with physical activity. 
 
Let’s talk a bit about activity. Your second goal is to slowly build up, by week 13, to 200 
minutes per week of moderate physical activity, like brisk walking.  
 
         How many of you have ever been physically active for 200 minutes a week  
         consistently?  If yes, what was it that helped you get there?   
 
         If no, what is the main reason why?  
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Building up to 200 minutes is how we want you to do it.  We recommend that you spread 
this over at least five days a week. You should start with 10 minutes of walking for five days 
a week. Then you will gradually add more minutes until by week 13 you will have 
progressed to 40 minutes of walking on five days a week.      
 
I want to emphasize two of the many benefits you will receive from becoming more active: 
you will reduce risk for cardiovascular disease, and it will also help you reach and 
maintain your weight loss goal.   
 
4.    Calorie/Activity Goals – Adjustments and Graphs 
        (Participant Manual – Page 7)          
 
       a.    Adjustments  
   
Explain that participants are expected to lose approximately 1-2 pounds a week during 
the initial months of the program. If someone lost significantly less or more weight than 
this, the person would meet with the group leader to adjust his or her diet and/or activity.  
 
Keep in mind that the LEAP calorie and activity goals are based on what we think will 
work for most people. However, the goals are subject to change. We know everyone is 
different and we encourage you to talk to us if you are having any problems with your 
personal goals. We will monitor how you are doing with your goals by weighing you. For 
example, if you do not lose an average of 1 to 2 pounds a week and keep it off, you may 
need a lower calorie goal and more physical activity. We will tailor the lifestyle goals to 
you, and we can change them as often as necessary to help you meet your weight loss 
goal. 
  
b.     Chart 
     
Here is another way for us to track your effort. This is a weight chart. At least once a 
week, we will document your weight. Please bring your weight chart with you every week 
so that it can be updated. 
 
VI.  PERSONAL GOALS 
        (Participant Manual – Page 8) 
 
Now that we‟ve discussed the LEAP program goals, let‟s talk a little about your own 
personal goals and what each of you want to get out of this program.  Think about two 
things that you would like to accomplish over the next 6 months and write them in your 
notebooks.  We‟ll revisit these goals throughout the program.   
 
Does anyone want to give an example of a personal goal that they would like to achieve 
while in the LEAP program? 
 
VII.  KEEPING TRACK 
         (Participant Manual – Page 9- 11) 
153 
 
 
A. Introduction to Keeping Track 
           
             Give each participant one Keeping Track books. 
 
Begin by discussing the group members experience with keeping track during the run-in 
period.  Explain the rationale for self-monitoring and stress that the process of keeping 
track (self-monitoring) is the foundation of changing eating and activity habits and the 
key to successful weight management. 
            
            Will someone share with the group what you thought of keeping track of your food  
 intake prior to starting the program?  (Allow one or two participants to  
share experiences.) 
 
Research has shown that keeping track is the key to losing weight and being more active. 
Today we will discuss keeping track in general. Today you will learn to record (in the 
Keeping Track books) what you eat and your physical activity.   
 
    B.   What To Record 
          
Review the guidelines for Keeping Track and review a sample Keeping Track page.  
 
            The most important part of the LEAP Lifestyle Program is what we call “keeping track.”  
 During the next week, you will record: 
          
1. Everything you eat and drink. 
2. All of your physical activity 
3. Your weight. 
4. How many times you eat during the day. 
5. Eventually, you will record the calories and fat in everything you eat and drink, but 
we won‟t ask you to do that until next week. 
 
The LEAP Keeping Track book has enough space in it for you to keep 7 days of 
information. Here are some tips for using the book. 
  
 C.  How To Record 
 
          1.  To keep track of what you eat and drink: 
 
Explain the importance of accurate food description and completeness.  Stress that 
spelling is not important and abbreviations are acceptable.  Using abbreviations may help 
those participants who have difficulty spelling to feel less self-conscious. 
           
Use one line for each food and drink. Write down the time you eat the food, the amount, 
and the name of the food or drink and a description.   You can skip the other columns for 
now.  
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I want to emphasize, spelling is NOT important. You can make up abbreviations or use 
your own shorthand if that makes it easier and faster for you to keep track. Just make sure 
you and I both know what you mean. 
            
What IS important is to: 
 
 Be accurate.  
Please measure your portions, read labels. We will be talking more about measuring 
portions and reading labels next week. 
 
 Be complete. 
Please include everything, even snacks, condiments, water, candy, and gum. Be 
careful to include everything and write everything down carefully so we will be able 
to identify areas where you might be willing to make changes that will result in 
weight loss.  Not only will this help you be more aware of what you are eating but this 
will also help us tailor your diet intake changes to you. 
 
2.  To keep track of your activity: 
 
Explain that the type and amount of activity is important and activity of less than 10 
minutes should not be counted.   
     
At the bottom of each full page in the book, write down the kind of activity you do and 
your minutes of activity. 
 
Research has shown that physical activity in bouts of 10 minutes or more can help you 
with both your weight loss efforts and increasing your fitness.  Therefore, we count bouts 
of 10 minutes or more.  If you take a break during your activity say, to use the restroom, 
this time should not be included as time being active. Any questions? 
 
We will also be asking you to record the number of steps you take each day, but you can 
skip this for now. 
 
3.  To keep track of your weight: 
 
Review the guidelines for weighing at home including time of day, use of the same scale, 
and recording weight on the Keeping Track record. 
 
Make sure that all participants have a scale on which to weigh themselves. If not, 
strongly encourage them to purchase a scale. 
 
To keep track of your weight, what have you usually done? Yes, you weigh yourself on a 
scale. That is what we want you to do to track your weight loss progress for LEAP.  
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There are a few guidelines to follow to make sure you are getting your weight measured 
as accurately as possible. They are to: 
 
Weigh yourself at the same time of the day.  We want you to get in the habit of weighing 
yourself each morning. That way it becomes part of your usual routine, like brushing 
your teeth. You will learn that your weight goes up and down a little from day to day. But 
look for patterns in your weight – overall is the scale moving down? If you find it hard to 
weigh yourself every day, at least weigh yourself once a week. 
 
       Use the same scale to track your weight. 
 If you use a different scale, document that in your book. Hopefully that won’t happen 
very often.  
 
Record your weight on the top of each page of the Keeping Track book and on the 
back. 
 
Record your daily goals and record your weight and activity every day.  Total the activity 
minutes for the week. (Example on page 8 of Participant Manual) 
 
 
VIII.  HOMEWORK 
       (Participant Manual – Page 12)        
 
Explain that homework will be assigned each week and will be aimed at changing some 
component of participants‟ eating and/or physical activity behaviors. Each assignment will 
be collected or discussed at the beginning of the next session. 
 
Each week there will be an assignment that will help you work on changing an eating and/or 
physical activity behavior.  These assignments will help you develop the skills to change 
your behaviors so it is very important to work on these assignments between sessions.  We 
will discuss the previous week‟s assignment at each session or collect any worksheets you 
have completed. 
 
A.  Keep Track 
            
This week‟s assignments are: 
 Record weight each day this week 
 Write down all foods and beverages consumed, and circle the foods you think are 
high in calories 
 Record how many times you ate each day. 
 Write down minutes and type of physical activity 
 Complete the Activity Plan for Physical Activity 
 
Your assignments for this week are to weigh yourself each morning and record it in 
your “Keeping Track” book.  Please also write down everything you eat and drink and 
how many times you eat every day. Any questions? 
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Remember, it’s best to carry your “Keeping Track” book with you always. That way 
when you eat or find time for engaging in some physical activity, you will be able to 
record it right away. Otherwise you might forget to record it or not remember exactly 
what you ate or how many minutes of activity you did. Research has clearly shown that 
the records you keep will be much more accurate if you write down what you did right 
away.   
 
B.  Be Active 
 
Encourage participants to make a plan for what activities they will do next week, using 
the chart. This will help focus their efforts. 
 
Your physical activity homework will be to walk or do a similar activity for at        least 
50 minutes during the next week. We recommend that you spread this over 5 days so 
you will do at least 10 minutes on the days you pick to do your activity. To make sure 
you aren’t working too hard you should walk at a pace at which you can maintain a 
conversation with a friend.  Remember to record all your activity in your “Keeping 
Track” book. On the last page of your lesson, there is a chart  to help you make a plan 
for getting your physical activity in.  Any questions? 
 
        Address any questions about the homework assignments. 
 
 
VIII.   CLOSE 
 
Address any remaining questions. Thank the participants for attending. Encourage 
participants to contact you if they have any questions or concerns before the next session.  
Remind them to leave their name tags. 
 
We covered a lot of information today. I want you to call me if you get home and you 
have any questions about the homework or anything else we discussed. We hope to make 
these group sessions very “user friendly” and we would like you to feel free to give us 
your ideas on any topics you would like to learn about. 
 
Please leave your name tags on the table.  See you next week. 
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      LEAP Meal Plan:  Breakfast Menus 
 
     Each breakfast menu below contains 200-300 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are good     
   sources of fiber. 
 
Menu 1 
 Cold or hot cereal (1 serving) 
 Milk (4 ounces) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 2 
 Bread (2 servings) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (2 servings) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 3 
 Egg substitute (1 serving) 
 Bread (1 serving) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (1 serving) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 4 
 Nonfat fruit yogurt (any brand with 100-120 calories and 0 grams 
 fat/serving) 
 Bread (1 serving) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (1 serving) 
 Fruit juice (4 ounces) or fruit (1 serving) 
Other 
 
 
 
Food Amount Calories Fat (g)  Food Amount Calories Fat 
(g) 
Cereal     Egg substitute    
* Bran Flakes ¾ cup 100 0  Fleischmann‟s Egg Beaters ¼ cup 38 0 
*Cheerios (plain) 1 cup 110 0  Egg Whites 3 large 42 0 
Corn flakes 1 cup 100 0  Fruit Juice    
*Oatmeal, cooked, no fat added, 
unsweetened 
1/2 cup ckd or 1 
pkg instant (plain) 
100 2  Orange juice, unsweetened 
 
Grapefruit juice, unsweetened 
4 oz 
 
4 oz 
56 
 
47 
0 
 
0 
 
*Raisin Bran 
 
½ cup 
 
95 
 
1 
  
Apple juice, unsweetened 
 
4 oz 
 
58 
 
0 
 
*Shredded Wheat, Spoon Size 
 
½ cup 
 
85 
 
1 
     
 
Special K 
 
1 cup 
 
110 
 
0 
 
Fruit 
   
Milk, Yogurt 
    *Banana, 8 “ long ½ fruit 48 0 
Skim milk 4 oz 43 0  *Orange, fresh, 2 5/8” diam 1 each 62 0 
1% milk 4 oz 51 2  *Grapefruit, 4” diam ½ fruit 47 0 
Nonfat yogurt with aspartame (any 
brand with 100-120 calories and 0 
gram fat per serving) 
6-8 oz 100-120 0  *Strawberries, fresh 
 
*Raisins, dried 
1 cup 
 
2 Tbsp 
46 
 
58 
0 
 
0 
Bread 
     
*Grapes, all kinds 
 
½ cup 
 
57 
 
0 
*Whole wheat toast 1 slice 70 1   
*Pear, fresh, 2 ½” diam 
 
1 each 
 
98 
 
1 
White toast 1 slice 70 1  
Jam, jelly, fat-free cream cheese, reduced-fat margarine 
English muffin ½ 67 1  Jam or jelly, regular (any flavor) 2 tsp 32 0 
Small bagel (check label) (Note: 
This is a small  Lender‟s Bagel. 
Many bagels contain more than 300 
calories.) 
1/.2 80 1  Jam or jelly, all fruit, no added sugar 
(any flavor) 
 
Cream cheese, fat-free 
2 tsp 
 
 
2 Tbsp 
27 
 
 
30 
0 
 
 
0 
Diet bread 2 slices 80 0  Margarine, low-calorie 2 tsp 34 4 
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    LEAP Meal Plan:  Lunch Menus 
 
   Each lunch menu below contains 300-500 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are good    
   sources of fiber.  
 
 
Menu 1      
       
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 
 Chicken, turkey, salmon, tuna, or ham (1 serving) 
 Bread (2 servings) 
 Condiment (1 serving) 
 Fruit (1 serving) 
 
Menu 2 
 Salad (see Free Food list) 
 Chicken, turkey, salmon, tuna, or ham (1 serving) 
 Condiment or fat-free or reduced-fat salad dressing (1 serving) 
 Bread (1 serving) 
 Fruit (1 serving) 
 
 
 
Menu 3 (Vegetarian Option) 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Beans, cottage cheese, tofu, or hummus (1 serving) 
 Bread (1 serving) 
 Fruit (1 serving) 
 
 Menu 4 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Low-calorie frozen entree (<300 calories and <10 grams 
fat) 
 Fruit (1 serving) 
 
 Other 
 
Food Amount Calories Fat (g)  Food Amount Calories Fat (g) 
Chicken, turkey, salmon, tuna, or 
ham 
    Bread stick, 5” long 1 64 1 
Tuna, canned in water, drained 3 oz 99 1  Rice, white, *wide, or *brown ½ cup ckd 105 1 
Salmon, canned in water, drained 3 oz 118 5      
Turkey breast, processed luncheon meat, 
oven-roasted 
3 oz 90 3      
Chicken breast, processed luncheon 
meat, oven-roasted 
3 oz 90 3  
Fruit 
   
Ham, processed luncheon meat, sliced or 
chipped 
3 oz 90 5  *Apple, 2 ¾” diam 
 
*Orange, fresh, 2 5/8” diam 
 
1 each 
 
1 each 
81 
 
62 
0 
 
0 
Vegetarian meat alternative 
    *Peach, fresh, 2 ½” diam, or canned in 
water 
1 each 37 1 
Cottage cheese, 1% milk fat ½ cup 82 1  *Pear, fresh, 2 ½” diam, or canned in 
water 
1 each  98 1 
*Hummus (chick pea dip), plain 2 Tbsp 79 4  *Pineapple, fresh or canned in juice ½ cup 38 0 
Tufu, regular, no fat added  ½ cup 94 6  *Banana, 8” long ½ fruit 48 0 
*Beans and peas, dried, no fat added ½ cup ckd 129 1      
*Chickpeas (garbanzos) ½ cup ckd 134 2  
Condiment, salad dressing 
   
Bread     Mayonnaise, low-calorie 1 Tbsp 49 5 
Pita or pocket bread, shite, 7” diam ½ pita 96 1  Mayonnaise, fat-free 1 Tbsp 12 0 
Small bagel (check label) (Note: This is 
a small  Lender/‟s Bagel. Many bagels 
contain more than 300 calories) 
½ 80 1  Salad dressing, fat-free (check label) 
Salad dressing , low calorie 
1 Tbsp 
 
1 Tbsp 
16 
 
43 
0 
 
1-3 
*Whole wheat bread 1 slice 70 1  Mustard (check the label of honey 
mustards for fat grams) 
2 Tbsp 24 1 
White bread 1 slice 70 1      
Crackers, reduced-fat or fat free (check 
label) 
6 100 0-3  
Frozen entrees or dinners, low calorie 
     
Choose any with  ≤ 300 calories and ≤ 10 grams of fat. 
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        LEAP Meal Plan:  Dinner Menus  
 
         Each dinner menu below contains 500-700 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are good  
         sources of fiber. 
 
Menu 1 
  Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Fish or poultry, cooked without fat, skin removed (1 serving) 
 Pasta, potato, or rice (1 serving) 
 Vegetable (1-2 servings) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
 
Menu 2 
  Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Low-calorie frozen entree (<300 calories, <10 grams fat) 
 Vegetable (1 serving) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
                  Rice (1 serving) or (½ serving ) pasta or potato 
 
 
 
Menu 3 (Vegetarian) 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Beans, cottage cheese, tofu, or hummus (1 serving) 
 Rice (2 servings) or 1 serving of pasta or potato  
 Vegetable (2 servings) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
 
 Other 
 
 
 
 
 
Food Amount Calories Fat (g)  Food Amount Calorie Fat 
(g) 
Fish or poultry, cooked without fat 
    *Cauliflower, cooker 1 cup ckd 34 0 
Fish, fresh or frozen, no fat or 
breading 
3 oz 90 1  *Corn, whole kernel, cooked ½ cup ckd 66 0 
Turkey, ground, lean (breast only) 3 oz 160 8  *Green beans, cooked 1 cup ckd 38 0 
Turkey, light meat, skin removed 3 oz 140 3  *Peas, green, cooked ½ cup ckd 62 0 
Chicken, white meat, skin removed 3 oz 141 3  *Peas, snow, cooked 1 cup ckd 50 0 
     *Peppers, bell, cooked 1 cup ckd 
(chopped) 
38 0 
Vegetarian meat alternatives 
    *Spinach, cooked 1 cup ckd 54 0 
Cottage cheese, 1% milk fat ½ cup 82 1  *Squash, summer, cooked ½ cup ckd 44 0 
*Hummus (chick pea dip), plain 2 Tbsp 79 4  *Squash, acorn, butternut, or hubbard ½ cup ckd 50 0 
Tofu, regular, no fat added ½ cup  94 6  Marinara sauce, jarred (any with ≤ 100 
calories and ≤ 2 grams of fat per cup) 
1 cup 100 2 
*Beans and peas, dried, no fat added ½ cup ckd 129 1      
*Chickpeas (garbanzos) ½ cup ckd 134 2  
Fruit 
   
     *Apple, 2 ¾” diam 1 each 81 0 
Pasta, potato, or rice 
    *Orange, fresh, 2 5/8” diam  1 each 62 0 
Pasta, white or *whole wheat, plain 1 cup ckd 197 1  *Peach, fresh, 2 ½” diam, or canned 
(water) 
1 each 37 0 
Rice, white, *wild, or *brown ½ cup ckd 105 1  *Pear, fresh, 2 ½ “ diam or canned 
(water) 
1 each 98 1 
Potato, mashed, made with skim milk 
and no fat added 
1 cup 156 0  *Pineapple, fresh or canned in juice ½ cup 38 0 
Potato, boiled without skin Medium 220 0  *Banana, 8” long ½ fruit 48 0 
*Sweet potato or yam, baked in skin ½ cup 131 0  
Margarine or salad dressing, low-calorie, reduced-fat or fat-free 
Vegetables 
    Salad dressing, fat-free 1 Tbsp 16 0 
*Broccoli, cooked 1 cup ckd 52 0  Salad dressing, low-calorie 1 Tbsp 43 1-3 
*Brussels sprouts, cooked 1 cup ckd 66 0  Margarine, low-calorie 2 tsp 34 4 
*Cabbage, red or green, cooked 1 cup ckd 32 0  Frozen entrees or dinners, low-
calorie 
   
*Carrots, cooked 1 cup ckd 70 0  Choose any with  ≤ 300 calories and ≤ 10 grams of fat. 
 
  
161 
 
LEAP Free Foods  
 
 
The following foods are virtually free of calories and fat. 
 
 
Salad greens and raw vegetables Tonic water (sugar free) 
Cabbage  
Carrot Condiments 
Celery Artificial butter flavorings (e.g., Butter Buds) 
Endive Catsup (1 Tablespoon) 
Lettuce Horseradish 
Mushrooms Hot sauce 
Onion Mustard (check label) 
Peppers Picante sauce 
Radishes Pickles (dill, unsweetened) 
Romaine lettuce Taco sauce 
Spinach Vinegar 
Sprouts Sweet substitutes 
Summer squash Candy, hard, sugar free 
Tomato Gelatin, sugar free 
Zucchini Gum, sugar free 
Drinks Sugar substitutes (e.g., saccharine, aspartame) 
Bouillon or broth without fat Miscellaneous 
Bouillon without fat (low sodium) Herbs 
Carbonated drinks (sugar free) Lemon juice 
Carbonated water (sugar free) Nonstick pan spray 
Coffee, tea (Use only low-fat or nonfat 
creamers, skim milk, or 1% milk in coffee or 
tea. Adjust milk or yogurt servings.) 
Soy sauce 
 
Spices 
Drink mixes (sugar free) Worcestershire sauce 
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Appendix A.8 Eating schedule – Three Meal 
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 Meal Planning Worksheet    
 
Step 1: Review your current schedule. – completed! 
Step 2: Develop your new schedule for LEAP. – completed! 
Step 3: Review and Update Schedule. Today we will review the schedules that you planned 
last week and look at your diary to see how closely you were able to follow those schedules. You 
will spend some time deciding what worked well and what didn‟t work so well and plan out the 
new schedule that you will follow for the rest of this program.  
You will also add in calorie and fat gram goals for each meal that can serve as a guideline to 
help you stay within your daily calorie and fat gram goals.     
 
Session 1 Planned Weekday Schedule – write in the schedule that you developed last week.  
Meal Time Calories Fat 
Breakfast  (Skip for now) (Skip for now) 
Lunch    
Dinner    
 
Session 1 Planned Weekend Schedule 
Meal Time Calories Fat 
Breakfast  (Skip for now) (Skip for now) 
Lunch    
Dinner    
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Diary Weekday Schedule – select 1 weekday in your diary and record when you ate your meals 
and if you had any snacks.  
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
    
    
    
    
                                              
Diary Weekend Schedule- select 1 weekend day in your diary and record when you ate meals 
and if you had any snacks. 
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
    
    
    
    
 
 
                                                                                                                           
165 
 
                                                                                                                         
NEW Weekday Schedule – based on your previously planned schedule and what you actually 
recorded last week in your diary, develop the weekday and weekend schedule that you plan to 
follow for the rest of the program. Also, add in your calorie and fat gram goals for each meal. 
You will receive example meal plans from us next week that may help you with planning your 
calorie and fat grams per meal so, just do your best for now and you can adjust your calorie and 
fat grams later. 
Meal Time Calories Fat 
    
    
    
 
 
 
NEW Weekend Schedule 
Meal Time Calories Fat 
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                 Example – 1200 calorie meal plan                 
Weekday Schedule – 1200 calories 
Meal Time Calories Fat 
Breakfast 8am 240 < 8 grams 
Lunch 1pm 420 < 14 grams 
Dinner 6pm 540 < 18 grams 
 
Weekend Schedule – 1200 calories 
Meal Time Calories Fat 
Breakfast 10am 200 < 7 grams 
Lunch 2pm 300 < 10 grams 
Dinner 8pm 700 < 23 grams 
 
 
 
                 Example – 1500 calorie meal plan        
          
Weekday Schedule – 1500 calories 
Meal Time Calories Fat 
Breakfast 8am 300 < 10 grams 
Lunch 1pm 525 < 17 grams 
Dinner 6pm 675 < 22 grams 
 
Weekend Schedule – 1500 calories 
Meal Time Calories Fat 
Breakfast 10am 300 < 10 grams 
Lunch 2pm 400 < 13 grams 
Dinner 8pm 800 < 26 grams 
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Appendix A.9 Meal plan – Grazing 
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 LEAP Meal Plan:  Breakfast Menus 
 
Each breakfast menu below contains 200-300 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are 
good sources of fiber. 
 
Menu 1 
 Cold or hot cereal (1 serving) 
 Milk (4 ounces) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 2 
 Bread (2 servings) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (2 srvg) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 3 
 Egg substitute (1 serving) 
 Bread (1 serving) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (1 srvg) 
 Fruit juice (4 ounces) or fruit (1 serving) 
 
Menu 4 
 Nonfat fruit yogurt (any brand with 100-120 calories and 0 grams 
 fat/serving) 
 Bread (1 serving) 
 Jam, jelly, fat-free cream cheese, or low-calorie margarine (1 srvg) 
 Fruit juice (4 ounces) or fruit (1 serving) 
Other 
 
 
 
Food Amount Calories Fat (g)  Food Amount Calories Fat 
(g) 
Cereal     Egg substitute    
* Bran Flakes ¾ cup 100 0  Fleischmann‟s Egg Beaters ¼ cup 38 0 
*Cheerios (plain) 1 cup 110 0  Egg Whites 3 large 42 0 
Corn flakes 1 cup 100 0  Fruit Juice    
*Oatmeal, cooked, no fat added, 
unsweetened 
1/2 cup ckd or 1 
pkg instant (plain) 
100 2  Orange juice, unsweetened 
 
Grapefruit juice, unsweetened 
4 oz 
 
4 oz 
56 
 
47 
0 
 
0 
 
*Raisin Bran 
 
½ cup 
 
95 
 
1 
  
Apple juice, unsweetened 
 
4 oz 
 
58 
 
0 
 
*Shredded Wheat, Spoon Size 
 
½ cup 
 
85 
 
1 
     
 
Special K 
 
1 cup 
 
110 
 
0 
 
Fruit 
   
Milk, Yogurt 
    *Banana, 8 “ long ½ fruit 48 0 
Skim milk 4 oz 43 0  *Orange, fresh, 2 5/8” diam 1 each 62 0 
1% milk 4 oz 51 2  *Grapefruit, 4” diam ½ fruit 47 0 
Nonfat yogurt with aspartame 
(any brand with 100-120 
calories and 0 gram fat per 
serving) 
6-8 oz 100-120 0  *Strawberries, fresh 
 
*Raisins, dried 
1 cup 
 
2 Tbsp 
46 
 
58 
0 
 
0 
Bread 
     
*Grapes, all kinds 
 
½ cup 
 
57 
 
0 
*Whole wheat toast 1 slice 70 1   
*Pear, fresh, 2 ½” diam 
 
1 each 
 
98 
 
1 
White toast 1 slice 70 1  
Jam, jelly, fat-free cream cheese, reduced-fat margarine 
English muffin ½ 67 1  Jam or jelly, regular (any flavor) 2 tsp 32 0 
Small bagel (check label) (Note: 
This is a small  Lender‟s Bagel. 
Many bagels contain more than 
300 calories.) 
1/.2 80 1  Jam or jelly, all fruit, no added sugar (any 
flavor) 
 
Cream cheese, fat-free 
2 tsp 
 
 
2 Tbsp 
27 
 
 
30 
0 
 
 
0 
Diet bread 2 slices 80 0  Margarine, low-calorie 2 tsp 34 4 
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           LEAP Meal Plan:  Lunch Menus 
 
          Each lunch menu below contains 300-400 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are good   
           sources of fiber.  
 
 
Menu 1      
       
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 
 Chicken, turkey, salmon, tuna, or ham (1 serving) 
 Bread (2 servings) 
 Condiment (1 serving) 
 Fruit (1 serving) 
 
Menu 2 
 Salad (see Free Food list) 
 Chicken, turkey, salmon, tuna, or ham (1 serving) 
 Condiment or fat-free or reduced-fat salad dressing (1 serving) 
 Bread (1 serving) 
 Fruit (1 serving) 
 
 
 
Menu 3 (Vegetarian Option) 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Beans, cottage cheese, tofu, or hummus (1 serving) 
 Bread (1 serving) 
 Fruit (1 serving) 
 
 Menu 4 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Low-calorie frozen entree (<300 calories, <10 grams fat) 
 Fruit (1 serving) 
 
 Other 
 
Food Amount Calories Fat (g)  Food Amount Calories Fat 
(g) 
Chicken, turkey, salmon, tuna, or 
ham 
    Bread stick, 5” long 1 64 1 
Tuna, canned in water, drained 3 oz 99 1  Rice, white, *wide, or *brown ½ cup ckd 105 1 
Salmon, canned in water, drained 3 oz 118 5      
Turkey breast, processed luncheon 
meat, oven-roasted 
3 oz 90 3      
Chicken breast, processed luncheon 
meat, oven-roasted 
3 oz 90 3  
Fruit 
   
Ham, processed luncheon meat, sliced 
or chipped 
3 oz 90 5  *Apple, 2 ¾” diam 
 
*Orange, fresh, 2 5/8” diam 
 
1 each 
 
1 each 
81 
 
62 
0 
 
0 
Vegetarian meat alternative 
    *Peach, fresh, 2 ½” diam, or canned in 
water 
1 each 37 1 
Cottage cheese, 1% milk fat ½ cup 82 1  *Pear, fresh, 2 ½” diam, or canned in water 1 each  98 1 
*Hummus (chick pea dip), plain 2 Tbsp 79 4  *Pineapple, fresh or canned in juice ½ cup 38 0 
Tufu, regular, no fat added  ½ cup 94 6  *Banana, 8” long ½ fruit 48 0 
*Beans and peas, dried, no fat added ½ cup ckd 129 1      
*Chickpeas (garbanzos) ½ cup ckd 134 2  
Condiment, salad dressing 
   
Bread     Mayonnaise, low-calorie 1 Tbsp 49 5 
Pita or pocket bread, shite, 7” diam ½ pita 96 1  Mayonnaise, fat-free 1 Tbsp 12 0 
Small bagel (check label) (Note: This 
is a small  Lender/‟s Bagel. Many 
bagels contain more than 300 calories) 
½ 80 1  Salad dressing, fat-free (check label) 
 
Salad dressing , low calorie 
1 Tbsp 
 
1 Tbsp 
16 
 
43 
0 
 
1-3 
*Whole wheat bread 1 slice 70 1  Mustard (check the label of honey mustards 
for fat grams) 
2 Tbsp 24 1 
White bread 1 slice 70 1      
Crackers, reduced-fat or fat free (check 
label) 
6 100 0-3  
Frozen entrees or dinners, low calorie 
     
Choose any with  ≤ 300 calories and ≤ 10 grams of fat. 
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      LEAP Meal Plan:  Dinner Menus  
 
          Each dinner menu below contains 300-500 calories.  Make your food choices from the lists that follow.  Foods marked with an asterisk (*) are good   
          sources of fiber. 
 
Menu 1 
  Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Fish or poultry, cooked without fat, skin removed (1 serving) 
 Pasta, potato, or rice (1 serving) 
 Vegetable (1 serving) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
 
Menu 2 
  Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Low-calorie frozen entree (<300 calories, <10 grams fat) 
 Vegetable (1 serving) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
 
 
Menu 3 (Vegetarian) 
 Salad (see Free Food list) 
 Salad dressing, low-calorie or fat-free (1 serving) 
 Beans, cottage cheese, tofu, or hummus (1 serving) 
 Rice (2 servings) or 1 serving of pasta or potato  
 Vegetable (1 serving) 
 Margarine, low-calorie (1 serving) 
 Fruit (1 serving) 
 
 Other 
 
 
 
 
 
Food Amount Calories Fat (g)  Food Amount Calorie Fat (g) 
Fish or poultry, cooked without fat 
    *Cauliflower, cooker 1 cup ckd 34 0 
Fish, fresh or frozen, no fat or breading 3 oz 90 1  *Corn, whole kernel, cooked ½ cup ckd 66 0 
Turkey, ground, lean (breast only) 3 oz 160 8  *Green beans, cooked 1 cup ckd 38 0 
Turkey, light meat, skin removed 3 oz 140 3  *Peas, green, cooked ½ cup ckd 62 0 
Chicken, white meat, skin removed 3 oz 141 3  *Peas, snow, cooked 1 cup ckd 50 0 
     *Peppers, bell, cooked 1 cup ckd 
(chopped) 
38 0 
Vegetarian meat alternatives 
    *Spinach, cooked 1 cup ckd 54 0 
Cottage cheese, 1% milk fat ½ cup 82 1  *Squash, summer, cooked ½ cup ckd 44 0 
*Hummus (chick pea dip), plain 2 Tbsp 79 4  *Squash, acorn, butternut, or hubbard ½ cup ckg 50 0 
Tufu, regular, no fat added ½ cup  94 6  Marinara sauce, jarred (any with ≤ 100 
calories and ≤ 2 grams of fat per cup) 
1 cup 100 2 
*Beans and peas, dried, no fat added ½ cup ckd 129 1      
*Chickpeas (garbanzos) ½ cup ckd 134 2  
Fruit 
   
     *Apple, 2 ¾” diam 1 each 81 0 
Pasta, potato, or rice 
    *Orange, fresh, 2 5/8” diam  1 each 62 0 
Pasta, white or *whole wheat, plain 1 cup ckd 197 1  *Peach, fresh, 2 ½” diam, or canned 
(water) 
1 each 37 0 
Rice, white, *wild, or *brown ½ cup ckd 105 1  *Pear, fresh, 2 ½ “ diam or canned 
(water) 
1 each 98 1 
Potato, mashed, made with skim milk 
and no fat added 
1 cup 156 0  *Pineapple, fresh or canned in juice ½ cup 38 0 
Potato, boiled without skin Medium 220 0  *Banana, 8” long ½ fruit 48 0 
*Sweet potato or yam, baked in skin ½ cup 131 0  
Margarine or salad dressing, low-calorie, reduced-fat or fat-free 
Vegetables 
    Salad dressing, fat-free 1 Tbsp 16 0 
*Broccoli, cooked 1 cup ckd 52 0  Salad dressing, low-calorie 1 Tbsp 43 1-3 
*Brussels sprouts, cooked 1 cup ckd 66 0  Margarine, low-calorie 2 tsp 34 4 
*Cabbage, red or green, cooked 1 cup ckd 32 0  Frozen entrees or dinners, low-
calorie 
   
*Carrots, cooked 1 cup ckd 70 0  Choose any with  ≤ 300 calories and ≤ 10 grams of fat. 
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Appendix A.10 Snack list - Grazing 
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LEAP Meal Plan:  Snack Options  
 
          Each snack option below contains 120 calories or less.  Make your food  
           choices from the lists that follow.   
Fruits & Vegetables 
 
Portion Size Food Calories Total Fat 
1 ¼  cup 
+ 2 Tbs 
Raspberries 
Cool Whip,Lite 
100 2.1g 
1 medium Apple 95 0.4g 
1 large Orange 86 0.2g 
25 medium Strawberries 96 0.9g 
28 Grapes 110 0.4 
1 medium(7”) Banana 105 0.4g 
1 cup, sliced Mango 107 0.5g 
1 cup Peaches, canned in extra light syrup 104 0.2g 
1 ½ cup Fruit Cocktail, canned in water 95 0.3g 
15  
+ 2 Tbs 
Baby Carrots, raw 
Hummus 
99 2.9g 
1 cup 
 
+ 2Tbs 
Red Bell Pepper Slices 
Sour Cream, Regular 
75 5.3g 
1 cup 
+ 2 Tbs 
Cucumber, Slices 
Ranch Dressing, Light Reduced fat 
82 5.3g 
35 pods 
+1 Tbs 
Edamame, (green soybeans), raw 
Soy Sauce, Low Sodium 
113 4.8g 
 
Delicious Dairy      
  
Portion Size Food Calories Total Fat 
1 Container Yogurt, Yoplait, Light all flavors 100 0g 
1 wedge 
 
+ 7  
Laughing Cow Light & Creamy 
Garlic and Herb Cheese 
TLC,Original 7 Grain Crackers, 
Kashi 
100 3.5g 
1 ½  String Cheese, Frigo’s Cheese 
Heads, Light 
90 6.3g 
4oz  
¼ cup 
Vanilla Yogurt, Activia Light 
Bluberries, raw 
96 0.1g 
1 slice (1 oz) Cheddar cheese 113 9.3g 
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Hearty Snacks     
 
Portion Size Food Calories Total Fat 
1 cup Light Vegetable & pasta soup, 
Campbell’s Select Harvest 
90 0.8g 
1 cup Italian Minestrone Soup, Campbell’s 
Select Harvest 
110 1g 
1 mini (2 ½“) 
+ 1 Tbs 
Mini bagel, onion, poppy, plain 
Cream Cheese, Low-fat 
107 3.0g 
1 bar Fruit & Nut, Berry Almond Nutri-
Grain  
120 3.5g 
1 cup Baked Potato, flesh and skin, with 
salt 
113 0.1g 
¾  medium  
(2” diam 5”  
long) 
Sweet Potato with Splenda and 
cinnamon 
 
103 < 0.1g 
 
 
 
 
 
 
 
 
Savory Snacks  
                     
Portion Size Food Calories Total Fat 
1 oz Pretzels, Rold Gold Sticks 100 0g 
1 mini bag Popcorn, Orville Redenbacher 
smart pop, butter 
100 1.5g 
1 pack Ritz Chip Minis, 100 calorie pack 100 3g 
11 Triscuits, Whole Wheat Thin Crisps 98 3.8g 
1/3 cup  Pumpkin Seeds 95 4.1g 
1oz Wheat Thins, Fiber Select, Five 
Grain 
110 4.1g 
1oz (11 chips) Potato Chips, Baked Original 110 1.5g 
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Sweet Treats        
       
Portion Size Food Calories Total Fat 
1 container Chocolate Pudding, Hunt’s Pudding 
Pack, Fat free 
90 0g 
½ c Vanilla Ice Cream, Breyer’s Double 
Churn Extra Creamy, Fat Free 
90 0g 
1  Ice Cream Bar, Skinny Cow Low-fat 
mini fudge 
100 2g 
½ cup Chocolate Fudge Brownie Ice 
Cream, Breyer’s Double Churn, Fat 
Free  
110 0g 
1 pack Shortbread Cookie Crisps, Lorna 
Doone 100 Calorie Pack 
100 3g 
1 roll Pillsbury sugar-free cinnamon roll, 
refrigerated dough, with frosting 
110 3.5g 
2  Caramel Corn Rice Cake, Quaker 100 0g 
2 Kiddie cones Vanilla Soft Serve, McDonald’s 90 2g 
 
Create Your Own! 
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LEAP Meal Plan: Free Foods  
 
 
The following foods are virtually free of calories and fat. 
 
 
Salad greens and raw vegetables Tonic water (sugar free) 
Cabbage  
Carrot Condiments 
Celery Artificial butter flavorings (e.g., Butter Buds) 
Endive Catsup (1 Tablespoon) 
Lettuce Horseradish 
Mushrooms Hot sauce 
Onion Mustard (check label) 
Peppers Picante sauce 
Radishes Pickles (dill, unsweetened) 
Romaine lettuce Taco sauce 
Spinach Vinegar 
Sprouts 
Sweet substitutes 
Summer squash Candy, hard, sugar free 
Tomato Gelatin, sugar free 
Zucchini Gum, sugar free 
Drinks Sugar substitutes (e.g., saccharine, aspartame) 
Bouillon or broth without fat Miscellaneous 
Bouillon without fat (low sodium) Herbs 
Carbonated drinks (sugar free) Lemon juice 
Carbonated water (sugar free) Nonstick pan spray 
Coffee, tea (Use only low-fat or nonfat creamers, skim 
milk, or 1% milk in coffee or tea. Adjust milk or yogurt 
servings.) 
Soy sauce 
 
Spices 
 
Drink mixes (sugar free) 
Worcestershire sauce 
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Appendix A.11 Eating schedule – Three Meal 
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                     Meal Planning Worksheet   
Step 1: Review your current schedule. – completed! 
Step 2: Develop your new schedule for LEAP. – completed! 
Step 3: Review and Update Schedule. Today we will review the schedules that you planned 
last week and look at your diary to see how closely you were able to follow those schedules. You 
will spend some time deciding what worked well and what didn‟t work so well and plan out the 
new schedule that you will follow for the rest of this program. You will also add in calorie and 
fat gram goals for each meal and snack that can serve as a guideline to help you stay within 
your daily calorie and fat gram goals.     
 
Session 1 Planned Weekday Schedule – write in the schedule you developed last week.  
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
    
    
    
    
    
    
    
    
 
Session 1 Planned Weekend Schedule 
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
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Diary Weekday Schedule – select 1 weekday in your diary and record when you ate your meals 
and snacks on that day.  
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
    
    
    
    
    
    
    
    
 
Diary Weekend Schedule- select 1 weekend day in your diary and record when you ate meals 
and snacks 
Meal Time Calories Fat 
  (Skip for now) (Skip for now) 
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NEW Weekday Schedule – based on your previously planned schedule and what you actually 
recorded last week in your diary, develop the weekday and weekend schedule that you plan to 
follow for the rest of the program. Also, add in your calorie and fat gram goals for each meal and 
snack. You will receive example meal plans from us next week that may help you with planning 
your calorie and fat grams per meal or snack so, just do your best for now and you can adjust 
your calorie and fat grams later. 
Meal Time Calories Fat 
    
    
    
    
    
    
    
    
    
 
NEW Weekend Schedule 
Meal Time Calories Fat 
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Example – 1200 calorie meal plan                            
Weekday Schedule – 1200 calories 
Meal Time Calories Fat 
Breakfast 8am 240 < 8 grams 
Snack 10am 100 < 3 grams 
Lunch 12pm 300 < 10 grams 
Snack 3pm 100 < 3 grams 
Dinner 6pm 360 < 12 grams 
Snack 9pm 100 < 3 grams 
 
Weekend Schedule – 1200 calories 
Meal Time Calories Fat 
Breakfast 9am 240 < 8 grams 
Snack 11am 100 < 3 grams 
Snack 2pm 100 < 3 grams 
Snack 5pm 100 < 3 grams 
Dinner 8pm 560 < 18 grams 
Snack 10pm 100 < 3 grams 
 
Example – 1500 calorie meal plan 
Weekday Schedule – 1500 calories 
Meal Time Calories Fat 
Breakfast 8am 300 < 10 grams 
Snack 10am 120 < 4 grams 
Lunch 12pm 375 < 13 grams 
Snack 3pm 120 < 4 grams 
Dinner 6pm 465 < 15 grams 
Snack 9pm 120 < 4 grams 
 
Weekend Schedule – 1500 calories 
Meal Time Calories Fat 
Breakfast 9am 320 < 11 grams 
Snack 11am 120 < 4 grams 
Snack 2pm 120 < 4 grams 
Snack 5pm 120 < 4 grams 
Dinner 8pm 700 < 23 grams 
Snack 10pm 120 < 4 grams 
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Appendix A.12 Diary and attendance monitoring sheet 
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Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Participant 3/9/2010 3/16/2010 3/23/2010 3/30/2010 4/6/2010 4/13/2010
101 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
102 Attendance 1 1 1 0 1 1
Keeping Track n/a 1 1 0 1 1
Homework n/a n/a n/a n/a n/a 1
103 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
104 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
105 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
106 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
107 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 0
108 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
109 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
110 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
111 Attendance 1 1 1 1 1 1
Keeping Track n/a 1 1 1 1 1
Homework n/a n/a n/a n/a n/a 1
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Appendix A.13 Eating frequency monitoring sheet 
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Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8
ID 3/9/2010 3/16/2010 3/23/2010 3/30/2010 4/6/2010 4/13/2010 4/20/2010 4/27/2010
101 3.1 3 3 3 3 3 3 3
102 2.7 3 2.71 2.5 2.86 2.71
103 3.14 3 3 3 3 3 3 3
104 3 3 3 3 3 3 3 3
105 3.5 3.3 3 3 3.43 3.7 3.1
106 2.86 2 .86 3 3 3.14 3 3 3
107 3 3 3 3 3 3 3 3
108 3 3 3 3 3 3 3 3
109 3 3 3 3 3 3 3 3
110 3.3 3 3 3 3 3 3 3
111 2 3 2.86 3 3 3 3 3
112 3.5 3 .3 3.6 3 3.28 3 3.1 3
113 3.9 4 2.86 3 2.9 3
114 3.3 3 3 3 3 3 3.1
115 3.5 2 .8 3 3 3 3 3 3
116 3.3 3 3 3 3 3 3 3
117 3 3 .3 3 3 3 3 3 3
118 3.6 3 .7 3 3 3.29 3 3.3 3.14
119 3.3 3 .3 3.29
120 2.9 3 3 3 3 3 3
121 3 3 .1 3 3.1 3 3.1 3
122 3 3 3 3.14 3 3 3
123 3 3 3 3 3 3 3 3
124 3.4 3 .1 2.86 3.1 3.1 3 3 3
125 3 3 3 2.9 2.85 3 3 3
Average 3.13 3.08 3.03 2.99 3.03 2.99 3.04 3.01
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Appendix B.1 Demographics 
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DATE     /     /      
            M M        D D      Y  Y 
  
Demographic and Health History Information 
  
1.   AGE      
                                                        
2    SEX:   MALE      FEMALE 
                           (1)                 (2) 
3.   EDUCATION:  Check years of school completed.  (CHECK ONLY ONE ANSWER) 
 (1) Grade School (6 yrs or less) 
 (2) Junior High School (7-9 yrs) 
 (3) High School (10-12 yrs) 
 (4) Vocational Training (beyond High School) 
 (5) Some College (less than 4 yrs) 
 (6) College/University degree 
 (7) Graduate or Professional Education 
 
4.  MARITAL STATUS: 
 (1) Married      
 (2) Separated     
 (3) Divorced      
 (4) Widowed 
 (5) Never Married 
 (6) Not Married (living with significant other) 
 (7) Other (specify):  _________________________                                                       
 
5.Which of the following best describes your racial heritage?  (you may choose more than one)  
 
(1) American Indian or Alaskan Native   
(2) Asian 
(3) Black or African American 
(4) Native Hawaiian or other Pacific islander 
(5) White 
(6) Other ______________________________ 
 
6. Which of the following best describes your ethnic heritage? 
 
 (1) Hispanic or Latino 
 (2) Not Hispanic or Latino 
 
 
Reference #: 
Assessment #: 
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Weight History 
 
1.How much did you weigh when you were 20 years old?   __________lbs 
  
2.How much did you weigh when you were 30 years old?   __________lbs 
 (Do  not answer if you have not reached 30 years of age yet.) 
  
3.How much did you weigh when you were 40 years old?   __________lbs 
 (Do  not answer if you have not reached 40 years of age yet.) 
 
4.How much did you weigh when you were 50 years old?   __________lbs 
 (Do  not answer if you have not reached 50 years of age yet.) 
 
5.How much did you weigh when you were 60 years old?   __________lbs 
(Do  not answer if you have not reached 60 years of age yet.)  
 
6.What is the most you have ever weighed, not counting pregnancies? __________lbs 
 
7. Since you were 20 years old, how many different times did you lose each of the following 
amounts  of weight ON PURPOSE (not including pregnancy or childbirth)? 
 
 Please check one box for each row, even if the answer is zero. 
                                                                      (1)              (2)              (3)               (4)            (5) 
 0 times 1-2 
times 
3-4 
times 
5-6 
times 
7+ times 
 
        a) 5-9 pounds 
 
 
      
 
      
 
      
 
      
 
       
 
 b) 10-19 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 c)  20-49 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
       d)  50-79 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
       e) 80-99 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
       f) 100+ pounds 
 
 
 
 
 
 
 
 
 
 
 
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8. Since you were 20 years old, how many different times did you lose each of the following 
amounts of weight NOT ON PURPOSE (not including pregnancy or childbirth)? 
 
Please check one box for each row, even if the answer is zero. 
                                                                         (1)             (2)               (3)              (4)             (5)     
 0 times 1-2 
times 
3-4 
times 
5-6 
times 
7+ times 
 
a) 5-9 pounds 
 
 
 
 
 
 
 
 
 
 
 
    
b) 10-19 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
c) 20-49 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
d) 50-79 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
e) 80-99 pounds 
 
 
 
 
 
 
 
 
 
 
 
 
f) 100+ pounds 
 
 
 
 
 
 
 
 
 
 
 
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DATE     /     /      
            M M        D D      Y  Y 
 
Food Record for Assessment 
 
___________________________ 
Day of the Week/ Date (i.e. Monday, January 11, 2010) 
 
In the table below, please write down a description of what you eat and drink over 24-hrs.  In the 
description, include the time that you start eating and/or drinking each meal or snack, a 
description of each item that you eat or drink, and the amount of each item that you consume. 
Also, on the last page, please rank how hungry you are right before eating each of your 3 main 
meals (breakfast, lunch, and dinner) on a scale from 1-100 (1- Not hungry at all, 100 – Extremely 
hungry). If you did not eat one of these meals, you do not need to mark the scale.  
 
Complete this form on 2 Weekdays and 1 Weekend day. 
 
Example:   At lunch (12:00 pm), Tom ate a turkey sandwich, chips, a soda, and cookies. 
 
Time/Name Description  of Food and Drink Amount Consumed 
12:00/Lunch Turkey sandwich  
   White bread 2 slices 
   Turkey luncheon meat (Oscar Meyer) 2 oz (2 slices) 
   American cheese 1 slice 
   Mayonnaise - regular 2 Tbsp 
   Lettuce - iceberg 1 leaf 
 Lay‟s regular potato chips 1 oz 
 Diet coke 16 oz 
 Oreo cookies 3 
 
 
Time/Name Description of Food and Drink Amount Consumed 
   
   
   
   
   
   
   
   
   
Reference #: 
 
Assessment #: 
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Time/Name Description of Food and Drink Amount Consumed 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
Visual Analogue Scales of Hunger 
On the blank lines provided, please draw a vertical line or an „X‟ to indicate how hungry you feel 
before eating the following meals. Also, please cross out and initial any mistakes. 
 
EXAMPLE:   
 
Breakfast: 
 
 
                          0                                                                                                   100 
                            Not hungry at all               Extremely hungry 
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Breakfast: 
 
 
 
                          0                                                                                                   100 
                     Not hungry at all           Extremely hungry 
 
 
 
 
 
Lunch: 
 
 
 
 
                          0                                                                                                   100 
                     Not hungry at all           Extremely hungry 
 
 
 
 
 
Dinner: 
 
 
 
                          0                                                                                                   100 
                     Not hungry at all           Extremely hungry 
 
  
 
Office Use 
Only: 
 
Score:  
___________ 
 
Office Use 
Only: 
 
Score:  
___________ 
 
Office Use 
Only: 
 
Score:  
___________ 
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DATE     /     /      
            M M        D D      Y  Y 
 
 
 
Multiple-choice Form 
 
For each choice below, circle whether you would prefer to work for food or money. The amount 
of work required to earn either food or money is defined by the number of button presses you 
will be required to perform. Please take this task seriously, as YOU WILL be reinforced for one 
of your choices with either food or money. The choices you make are completely up to you. 
Please select the option that you prefer, not what you think I want you to prefer. The numbers of 
the choices below are written on a piece of paper in a hat. The number you pick from the hat 
corresponds to the choice questions below, which range from 1 to 16. For example, if you chose 
the number 3 from the bag, you would be required to press a button 60 times to receive your 
MOST PREFERRED food or to press a button 20 times to receive the money, depending on the 
option you circled for choice number 3. You will be able to pick a number from the hat at the 
end of the session. The food choice consists of 100 calories of your MOST PREFERRED food. 
The money choice equals $0.25. You will have the opportunity to earn your choices at the end of 
the session. 
 
Choice 
# 
Food Button 
Presses 
Money Button 
Presses 
1 Food (100 kcals) 20 Money ($0.25) 20 
2 Food (100 kcals) 40 Money ($0.25) 20 
3 Food (100 kcals) 60 Money ($0.25) 20 
4 Food (100 kcals) 80 Money ($0.25) 20 
5 Food (100 kcals) 100 Money ($0.25) 20 
6 Food (100 kcals) 120 Money ($0.25) 20 
7 Food (100 kcals) 140 Money ($0.25) 20 
8 Food (100 kcals) 160 Money ($0.25) 20 
9 Food (100 kcals) 180 Money ($0.25) 20 
10 Food (100 kcals) 200 Money ($0.25) 20 
11 Food (100 kcals) 220 Money ($0.25) 20 
12 Food (100 kcals) 240 Money ($0.25) 20 
13 Food (100 kcals) 260 Money ($0.25) 20 
14 Food (100 kcals) 280 Money ($0.25) 20 
15 Food (100 kcals) 300 Money ($0.25) 20 
16 Food (100 kcals) 320 Money ($0.25) 20 
 
 
Choice performed________________ 
Reference #: 
 Assessment #: 
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DATE     /     /      
            M M        D D      Y  Y 
Exercise Habits 
 
Please answer these questions about the previous week. 
First, we are interested in the number of flights of stairs you climbed on average EACH DAY in 
this past week.  We only want to know the number of flights you climb going UP not down.  
One flight = 10 steps if you know the number of steps. 
 
________ Flights per day 
 
Next, we want to know how many city blocks or their equivalent you walked on average EACH 
DAY in this past week.  We are only interested in walking done out of doors and walking done 
indoors for the sole purpose of exercise.  We do not want walking done around the house or at 
work. 
Consider that 12 city blocks = 1 mile. 
 
________ Blocks per day 
 
Were there any sports, fitness, or recreational activities, in which you participated during the past 
week, other than walking?  We are interested only in time that you were physically active. 
(Note: all walking should only be included in Question 2). 
 
Sport, Fitness, or Recreation Times 
per week 
Average Time per 
Episode 
Office 
Use 
1. 
 
  
______________ 
Minutes 
                                      
 
2. 
 
  
______________ 
Minutes 
 
 
3. 
 
  
______________ 
Minutes 
 
 
4. 
 
  
______________ 
Minutes 
 
 
Additional activities should be recorded on a separate sheet. 
At least once per week, do you engage in regular activity akin to brisk walking, jogging, 
bicycling, etc. long enough to work up a sweat, get your heart thumping or get out of breath? 
 (1) Yes______ times per week:  Activity:_________________ 
 (0) No  
Reference #: 
Assessment #: 
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DATE     /     /      
            M M        D D      Y  Y 
Eating Habits 
 
Please answer true or false to the following statements. 
                                                                                                                                      (1)       (2) 
 True False 
 
1.  When I smell a sizzling steak or see a juicy piece of meat, I find it very 
     difficult to keep from eating, even if I have just finished a meal. 
 
 
 
 
 
 
2.  I usually eat too much at social occasions, like parties and picnics. 
 
 
 
 
 
 
3.  I am usually so hungry that I eat more than three times a day. 
 
 
 
 
 
 
4.  When I have eaten my quota of calories, I am usually good about not eating 
any more. 
 
 
 
 
 
 
5.  Dieting is so hard for me because I just get too hungry. 
 
 
 
 
 
 
6.  I deliberately take small helpings as a means of controlling my weight. 
 
 
 
 
 
 
7.  Sometimes things just taste so good that I keep on eating even when I am no 
longer hungry. 
 
 
 
 
 
 
8.  Since I am often hungry, I sometimes wish that while I am eating, an expert 
would tell me that I have had enough or that I can have something more to eat. 
 
 
 
 
 
 
9.  When I feel anxious, I find myself eating. 
 
 
 
 
 
 
10. Life is too short to worry about dieting. 
 
 
 
 
 
 
11. Since my weight goes up and down, I have gone on reducing diets more 
than once. 
 
 
 
 
 
  
Reference #: 
Assessment #: 
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 True False 
 
12. I often feel so hungry that I just have to eat something. 
 
 
 
 
 
 
13. When I am with someone who is overeating, I usually overeat too. 
 
 
 
 
 
 
14. I have a pretty good idea of the number of calories in common food. 
 
 
 
 
 
 
15. Sometimes when I start eating, I just can‟t seem to stop. 
 
 
 
 
 
 
16. It is difficult for me to leave something on my plate. 
 
 
 
 
 
 
17. At certain times of the day, I get hungry because I have gotten use to eating 
then. 
 
 
 
 
 
 
18. While on a diet, if I eat food that is not allowed, I consciously eat less for a 
period of time to make up for it.  
 
 
 
 
 
 
19. Being with someone who is eating often makes me hungry enough to eat also. 
 
 
 
 
 
 
20. When I feel blue I often overeat. 
 
 
 
 
 
 
21. I enjoy eating too much to spoil it by counting calories or watching my weight. 
 
 
 
 
 
 
22. When I see a real delicacy, I often get so hungry that I have to eat it right 
away. 
 
 
 
 
 
 
23. I often stop eating when I am not really full as a conscious means of limiting 
the amount that I eat. 
 
 
 
 
 
 
24. I get so hungry that my stomach seems like a bottomless pit. 
 
 
 
 
 
 
25. My weight has hardly changed at all in the last ten years. 
 
 
 
 
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26. I am always hungry so it is hard for me to stop eating before I finish the food  
      on my plate. 
    
True 
 
 
   
False 
 
 
 
27. When I feel lonely, I console myself by eating. 
 
 
 
 
 
 
28. I consciously hold back at meals in order not to gain weight. 
 
 
 
 
 
 
29. I sometimes get very hungry late in the evening or at night. 
 
 
 
 
 
 
30. I eat anything I want, any time I want. 
 
 
 
 
 
 
31. Without even thinking about it, I take a long time to eat. 
 
 
 
 
 
 
32. I count calories as a conscious means of controlling my weight. 
 
 
 
 
 
 
33. I do not eat some foods because they make me fat. 
 
 
 
 
 
 
34. I am always hungry enough to eat at any time. 
 
 
 
 
 
 
35. I pay a great deal of attention to changes in my figure. 
 
 
 
 
 
 
36. While on a diet, if I eat a food that is not allowed, I often then splurge and eat  
     other high calorie foods. 
 
 
 
 
 
Please answer the following questions with one of the responses that is appropriate for you. 
 
37) How often are you dieting in a conscious effort to control your weight? 
 
 (1) Rarely 
 (2) Sometimes   
 (3) Usually 
 (4) Always 
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38) Would a weight fluctuation of 5 lbs affect the way you live your life? 
 
 (1) Not at all  
 (2) Slightly  
 (3) Moderately 
 (4) Very Much 
39) How often do you feel hungry? 
 
  (1) Only at meal times 
  (2) Sometimes between meals 
  (3) Often between meals 
  (4) Almost always 
 
40) Do your feelings of guilt about overeating help you to control your food intake? 
 
 (1) Never 
 (2) Rarely 
 (3) Often  
 (4) Always 
 
41) How difficult would it be for you to stop eating halfway through dinner and not eat for 
the next four hours? 
 
  (1) Easy 
  (2) Slightly difficult 
  (3) Moderately difficult 
  (4) Very difficult 
 
42) How conscious are you of what you are eating? 
 
 (1) Not at all 
 (2) Slightly   
 (3) Moderately   
 (4) Extremely 
 
43) How frequently do you avoid “stocking up” on tempting foods? 
 
 (1) Almost never   
 (2) Seldom   
 (3) Usually   
 (4) Almost always 
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44) How likely are you to shop for low calorie foods? 
 
 (1) Unlikely   
 (2) Slightly unlikely  
 (3) Moderately likely  
 (4) Very likely 
 
 
45) Do you eat sensibly in front of others and splurge alone? 
 
  (1) Never 
  (2) Rarely 
  (3) Often 
  (4) Always 
 
46) How likely are you to consciously eat slowly in order to cut down on how much you eat? 
 
 (1) Unlikely   
 (2) Slightly unlikely  
 (3) Moderately likely  
 (4) Very likely 
 
47) How frequently do you skip dessert because you are no longer hungry? 
 
  (1) Almost never 
  (2) Seldom 
  (3) At least once a week 
  (4) Almost every day 
 
48) How likely are you to consciously eat less than you want? 
 
 (1) Unlikely   
 (2) Slightly unlikely  
 (3) Moderately likely  
 (4) Very likely 
 
49) Do you go on eating binges though you are not hungry? 
 
  (1) Never 
  (2) Rarely 
  (3) Sometimes 
  (4) At least once a week 
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50) On a scale from 0-5, where 0 means no restraint in eating (eating whatever you want, 
whenever you want) and 5 means total restraint (constantly limiting food intake and never 
“giving in”), what number would you give yourself? 
 
 (0) – eat whatever you want, whenever you want 
 (1) – usually eat whatever you want, whenever you want 
 (2) – often eat whatever you want, whenever you want 
 (3) – often limit food intake, but often “give in” 
 (4) – usually limit food intake, rarely “give in” 
 (5) – constantly limiting foods intake, never “giving in” 
 
51) To what extent does the statement describe your eating behavior? “I start dieting in the 
morning, but because of any number of things that happen during the day, by evening I have 
given up and eat what I want, promising myself to start dieting again tomorrow.” 
 
  (1) Not like me 
  (2) Little like me 
  (3) Pretty good description of me 
  (4) Describes me perfectly 
 
52) How many meals and snacks, on average, do you eat per day? ______ 
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General Health History 
 
Do you have any of the following medical conditions? 
                     
Condition                       YES       NO 
             (1)         (2) 
Heart attack 
 
  
Angina or chest pain 
 
  
Irregular heart problems 
 
  
Other heart problems 
 
  
Stroke 
 
  
High blood pressure or hypertension 
 
  
High cholesterol 
 
  
Thyroid problems 
 
  
Cancer 
 
  
 Kidney problems 
 
  
 Liver problems 
 
  
 Gallstones or gallbladder disease 
 
  
Digestive disease 
 
  
 Gout 
 
  
  
ID#: ____________ 
ASSESSMENT:      0           
 
DATE:  ____/____/____ 
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Do you have any of the following medical conditions? 
Condition   
 
 
YES 
(1) 
 
NO 
(2) 
 Diabetes 
 
  
 Arthritis 
 
  
 Asthma 
 
  
 Emphysema or chronic bronchitis 
 
  
 Depression 
 
  
 Drug or alcohol problems 
 
  
 Other (please describe): 
___________________________________________ 
___________________________________________ 
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Appendix B.7 Dieting history 
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Weight Loss History Questionnaire 
 
 
Have you ever used any of the following to maintain or lose weight (check all that apply)? 
 
 No/Never used any of the following 
 Weight Watchers 
 Jenny Craig 
 Nutrisystem 
 Other commercial program (please list): ____________________ 
 OverEaters Anonymous 
 TOPS 
 Other self-help group (please list): _________________________ 
 Individual counseling for weight loss with a health care professional (i.e., physician, 
psychologist, dietitian, exercise trainer) 
 
 Exercise classes and/or joined gym 
 Prescription medication or over-the-counter diet pills. If yes, what ___________ 
 SlimFast or other liquid diet 
 Following a diet program obtained from a book, magazine, or another person (i.e. friend, 
phyisician). If yes, please describe (i.e. Atkins diet, The Zone, South Beach diet, 
etc.):___________________________________________________________________ 
 
 Hypnosis 
 Losing or maintaining weight using my own approach without following a published diet 
(i.e. decreasing calories, skipping desserts). 
 
 A diet that changed the number of times you ate during the day (i.e. eating only 3 times 
per day or easting every few hours). Please describe: 
__________________________________________  
 
 Other (please describe): 
__________________________________________________________ 
 
 
 
 
  
ID#: ____________ 
 
ASSESSMENT:      0           
 
DATE:  ____/____/____ 
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Tobacco Use Questionnaire 
 
 
 
1. Have you smoked at least 100 cigarettes in your entire life?  
NOTE: 5 packs = 100 cigarettes  
 
1 Yes  
2 No (stop here, end of questions)  
3 Don‟t know / Not sure (stop here, end of questions)  
 
 
2. Do you now smoke cigarettes every day, some days, or not at all?  
 
1 Every day  
2 Some days  
3 Not at all (Go to 4)  
4 Don‟t know / Not sure (stop here, end of questions)   
 
3. During the past 12 months, have you stopped smoking for one day or longer because you were 
trying to quit smoking?  
1 Yes (Go to 4)  
2 No (stop here, end of questions)  
3Don‟t know / Not sure (stop here, end of questions)   
  
 
4. How long has it been since you last smoked cigarettes regularly?  
 
1 Within the past month (less than 1 month ago)  
2 Within the past 3 months (1 month but less than 3 months ago)  
3 Within the past 6 months (3 months but less than 6 months ago)  
4 Within the past year (6 months but less than 1 year ago)  
5 Within the past 5 years (1 year but less than 5 years ago)  
6 Within the past 10 years (5 years but less than 10 years ago)  
7 10 years or more  
8 Never smoked regularly  
9 Don‟t know / Not sure  
 
 
  
ID#: ____________ 
 
ASSESSMENT:      0      6      
 
DATE:  ____/____/____ 
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Moods Questionnaire 
 
Please indicate how often you have felt this way DURING THE PAST WEEK: (check one for 
each statement) 
                               (1)                (2)                 (3)              (4) 
 None or 
rarely (less 
than 1 day) 
Some of 
the time 
 (1-2 days) 
Occasionally 
(3-4 days) 
Most of 
the time 
(5-7days) 
1. I was bothered by things that usually 
don‟t bother me  
    
2. I did not feel like eating; my appetite 
was poor 
    
3. I felt that I could not shake off the 
blues even with help from my family 
or friends 
    
4. I felt that I was just as good as other 
people 
    
5. I had trouble keeping my mind on 
what I was doing 
    
6. I felt depressed 
 
    
7. I felt that everything I did was an 
effort 
 
    
8. I felt hopeful about the future 
 
    
9. I thought my life had been a failure 
 
    
10. I felt fearful 
 
    
11. My sleep was restless 
 
    
12. I was happy 
 
    
13. I talked less than usual 
 
    
14. I felt lonely 
 
    
 
  
ID#: ____________ 
 
ASSESSMENT:      0           
 
DATE:  ____/____/____ 
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 None or 
rarely (less 
than 1 day) 
Some of 
the time  
(1-2 days) 
Occasionally 
(3-4 days) 
Most of 
the time 
(5-7days) 
15. People were unfriendly 
 
    
16. I enjoyed life 
 
    
17. I had crying spells 
 
    
18. I felt sad 
 
    
19. I felt that people disliked me 
 
    
20. I could not get going 
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Appendix C.1 Figure 1 
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Figure 1. Study flow diagram 
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Appendix C.2 Table 1  
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Table 1. Baseline characteristics of the Study Participants (M ± SD) 
Characteristic 
Three Meals    
(n = 25) 
Grazing          
(n = 26) 
All 
Participants  
(n = 51) 
Main 
effect p-
value 
Age (y) 51.8 ± 9.1 50.2 ± 10.8 51.0 ± 9.9 ns 
Sex (% female) 60.0 53.8 57.8 ns 
BMI (kg/m
2
) 34.9 ± 4.3 36.1 ± 5.2 35.5 ± 4.8 ns 
Race (%)         
American Indian 0.0 0.0 0.0 ns 
Asian 0.0 0.0 0.0 ns 
Black 8.0 3.8 5.9 ns 
White 92.0 96.2 94.1 ns 
Other 0.0 0.0 0.0 ns 
Hispanic (%)         
Yes 0.0 3.8 2.0 ns 
No 100.0 96.2 98.0 ns 
Education (%)         
Highschool 4.0 11.5 7.8 ns 
Vocational School 4.0 3.8 3.9 ns 
Some College 36.0 26.9 31.4 ns 
College Graduate 32.0 30.7 31.4 ns 
Graduate School 24.0 26.9 25.5 ns 
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Table 1. (continued) 
Characteristic 
Three Meals    
(n = 25) 
Grazing          
(n = 26) 
All 
Participants  
(n = 51) 
Main 
effect p-
value 
Marital Status (%)         
Single 8.0 7.7 7.8 ns 
Married 80.0 76.9 78.4 ns 
Divorced 12.0 7.7 9.8 ns 
Separated 0.0 3.8 2.0 ns 
Widowed 0.0 3.8 2.0 ns 
M ± SD = Mean ± standard deviation 
BMI = body mass index 
ns = not significant 
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Figure 2. Meals, snacks, and total eating bouts per day by condition at 0, 3, and 6 months 
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Appendix C.4 Table 2 
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Table 2. Interaction of condition by time and main effects of condition and time in dietary intake, hunger, relative-
reinforcing value of food, anthropometrics, and physical activity at 0, 3, and 6 months (M ± SD)
1
 
Variable 
Three Meal 
(n = 25) 
Grazing 
(n = 26) 
Interaction 
of condition 
by time p-
value
2
 
Comparison 
between 
conditions 
p-value
3 
 
Comparison 
between 
times p-
value
4
 
Energy intake (kcals)     ns
5
     
0 months  2142 ± 727 2252 ± 667   ns   
3 months 1111 ± 249 1280 ± 210   ns p < 0.001  
6 months 1217 ± 354 1314 ± 352   ns p < 0.001  
Fat (% kcals)     ns     
0 months  35.2 ± 6.1 35.4 ± 4.4   ns   
3 months 23.9 ± 7.3 25.1 ± 4.2   ns p < 0.001  
6 months 25.1 ± 8.2 25.2 ± 5.4   ns p < 0.001  
Carbohydrate (% kcals)     ns     
0 months  44.8 ± 8.4 45.2 ± 6.5   ns   
3 months 52.0 ± 9.8 52.0 ± 8.0   ns p < 0.001  
6 months 53.1 ± 9.3 53.5 ± 7.9   ns p < 0.001  
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Table 2. (continued) 
Variable 
Three Meal 
(n = 25) 
Grazing 
(n = 26) 
Interaction 
of condition 
by time p-
value
2
 
Comparison 
between 
conditions 
p-value
3 
 
Comparison 
between 
times p-
value
4
 
Protein (% kcals)     ns     
0 months  17.4 ± 4.7 17.1 ± 3.3   ns   
3 months 22.1 ± 5.2 19.9 ± 3.8   ns p < 0.001  
6 months 20.7 ± 3.5 19.3 ± 3.6   ns p < 0.01 
Hunger (mm)     p < 0.05     
0 months  53.4 ± 12.4 56.3 ± 15.7   ns   
3 months 54.9 ± 12.6 50.7 ± 14.9   ns ns 
6 months 54.2 ± 14.0 47.9 ± 18.5   ns ns 
Relative-reinforcing value of food     ns     
0 months  1.9 ± 1.6 3.2 ± 2.9   ns   
3 months 1.8 ± 1.5 2.0 ± 1.5   ns ns 
6 months 2.1 ± 1.7 2.2 ± 1.5   ns ns 
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Table 2. (continued) 
Variable 
Three Meal 
(n = 25) 
Grazing 
(n = 26) 
Interaction 
of condition 
by time p-
value
2
 
Comparison 
between 
conditions 
p-value
3 
 
Comparison 
between 
times p-
value
4
 
BMI (kg/m
2
)     ns     
0 months  35.7 ± 4.9 36.3 ± 5.4   ns   
3 months 31.5 ± 4.1 32.5 ± 5.1   ns p < 0.001
6 
 
6 months 29.8 ± 4.4 31.3 ± 5.3   ns p < 0.001  
Body fat (%)     ns     
0 months  41.3 ± 7.0 40.2 ± 8.5   ns   
3 months 37.6 ± 10.5 35.7 ± 9.2   ns p < 0.001
6
  
6 months 32.3 ± 9.3 33.1 ± 10.2   ns p < 0.001  
Fat free mass (kg)     ns     
0 months  58.8 ± 12.9 60.8 ± 15.2   ns   
3 months 56.7 ± 14.5 60.0 ± 14.5   ns ns 
6 months 57.9 ± 14.2 58.8 ± 12.6   ns ns 
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Table 2. (continued) 
Variable 
Three Meal 
(n = 25) 
Grazing 
(n = 26) 
Interaction 
of condition 
by time p-
value
2
 
Comparison 
between 
conditions 
p-value
3 
 
Comparison 
between 
times p-
value
4
 
Physical activity (kcals/week)     ns     
0 months  893.6 ± 1072.0 707.2 ± 749.4   ns   
3 months 1758.7 ± 1242.0 1677.3 ± 1428.1   ns p < 0.001  
6 months 1721.3 ± 1554.1 1762.5 ± 1108.8   ns p < 0.001  
1
M ± SD = Mean ± standard deviation 
2 
p-values are for the interaction effect of condition by 
time 
    
3
 p-values are for the group differences at each time point 
4
 p -values are for the differences at 3 and 6 months compared to 0 months 
   
5
 ns = not significant 
     
6
BMI and body fat were significantly different at all three time points.  
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Figure 3. Hunger by condition at 0, 3, and 6 months 
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Appendix D.1 General health 
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General health 
A score was calculated for each participant for the general health questionnaire by adding 
up the total number of medical conditions reported (20 yes or no questions for certain medical 
conditions as well as a fill in the blank for participants to enter any additional medical 
conditions). Baseline comparisons of total medical conditions between conditions were analyzed 
using a t-test. Correlations were used to determine associations between total medical conditions 
and weight loss at 6 months and total medical conditions and BMI change at 6 months for all 
participants combined.  
There were no significant differences between conditions at baseline for total medical 
conditions (Table general health). There were no significant correlations between total medical 
conditions and weight loss at 6 months (r = 0.10, p = 0.48) or total medical conditions and BMI 
change at 6 months (r = 0.05, p = 0.71). 
  
Table general health. Baseline characteristics of total medical 
conditions by condition (M ± SD) 
  
Three Meal 
(n = 25) 
Grazing 
(n = 26) p-value 
Total medical conditions 1.6 ± 1.3 1.8 ± 2.1 ns 
M ± SD = Mean ± standard deviation 
ns = not significant 
 
   
233 
 
Appendix D.2 Dieting history 
  
234 
 
Dieting history 
A score was calculated for each participant for the dieting history questionnaire by 
adding up the total number of diets to maintain or lose weight that the participant reported they 
had tried in the past (13 categories of types of diets were listed as well as multiple fill in the 
blank questions in different categories for participants to enter any additional medical 
conditions). Baseline comparisons of total number of diets between conditions were analyzed 
using a t-test. Correlations were used to determine associations between total number of diets 
and weight loss at 6 months and total number of diets and BMI change at 6 months for all 
participants combined.  
There were no significant differences between conditions at baseline for total number of 
diets (Table dieting history). There were no significant correlations between total number of 
diets and weight loss at 6 months (r = 0.18, p = 0.21) or total number of diets and BMI change at 
6 months (r = 0.16, p = 0.26). 
 
Table dieting history. Baseline characteristics of total number of 
diets by condition (M ± SD) 
  
Three Meal 
(n = 25) 
Grazing 
(n = 26) p-value 
Total number of diets 4.2 ± 3.2 4.1 ± 2.7 ns 
M ± SD = Mean ± standard deviation 
ns = not significant 
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Tobacco use 
Comparisons of number of participants that reported smoking at least 100 cigarettes at 
baseline, number of participants that currently smoke at baseline, number of participants that 
reported smoking at least 100 cigarettes at 6 months and number of participants that currently 
smoke at 6 months between conditions were analyzed using Chi-square. A variable was coded 
for change in smoker status from baseline to 6 months.  
There were no significant differences between conditions at baseline for number of 
participants that reported smoking at least 100 cigarettes or number of participants that currently 
smoke. There were also no significant differences between conditions at 6 months for number of 
participants that reported smoking at least 100 cigarettes or number of participants that currently 
smoke (Table tobacco use).  Only one participant changed their smoking status from baseline to 
6 months; a participant in the Grazing group changed from not smoking to smoking  
Table tobacco use. Baseline and 6 month characteristics of smoking 
status by condition (%)* 
  Three Meal Grazing   
  (n = 25)  (n = 26) p-value 
Baseline       
Smoked 100 cigarettes       
Yes 52.0 34.6 ns 
No 48.0 65.4 ns 
Current smoker       
Yes - every day 8.0 0.0 ns 
Yes - some days 0.0 3.8 ns 
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No 92.0 96.2 ns 
  Three Meal Grazing   
  (n = 23)  (n = 22)   
6 months       
Smoked 100 cigarettes       
Yes 56.5 31.8 ns 
No 43.5 68.2 ns 
Current smoker       
Yes - every day 8.7 0.0 ns 
Yes - some days 0.0 9.1 ns 
No 91.3 90.9 ns 
* % = percent of participants in each condition 
ns = not significant 
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Mood 
A score was calculated for each participant for the mood questionnaire by adding up their 
score (total range of 0 – 60; 20 statements that are each scored 0 – 3). Baseline comparisons of 
mood score between conditions were analyzed using a t-test. Correlations were used to determine 
associations between mood score and weight loss at 6 months and mood score and BMI change 
at 6 months for all participants combined.  
There were no significant differences between conditions at baseline for moods (Table 
mood). There were no significant correlations between total mood and weight loss at 6 months (r 
= 0.16, p = 0.13) or mood and BMI change at 6 months (r = 0.10, p = 0.24). 
 
Table mood. Baseline characteristics of mood score by 
condition (M ± SD) 
  Three Meal Grazing   
  (n = 25)  (n = 26) p-value 
Mood score 33.8 ± 4.2 35.0 ± 3.5 ns 
M ± SD = Mean ± standard deviation 
ns = not significant 
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Correlations 
 
 The association between hunger, the relative-reinforcing value of food, and energy intake 
at 0, 3, and 6 months were analyzed using correlations and partial correlations that controlled for 
condition. There were no significant correlations between any of the variables at any time point 
for either analysis (Table correlations at each time point and Table partial correlations at 
each time point). The association between the changes in hunger, the relative-reinforcing value 
of food, and energy intake from 0 – 6 months were analyzed using correlations and partial 
correlations that controlled for condition. There were no significant correlations between any of 
the change variables for either analysis (Table correlations between change variables and 
Table partial correlations between change variables). 
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Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.053 -0.013
Relative-reinforcing 
value of food
-0.053 1 0.147
Energy intake -0.013 0.147 1
Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.023 -0.190
Relative-reinforcing 
value of food
-0.023 1 0.238
Energy intake -0.190 0.238 1
Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.124 0.044
Relative-reinforcing 
value of food
-0.124 1 0.144
Energy intake 0.044 0.144 1
0 months
Table correlations at each time point. Correlations between hunger, relative-reinforcing 
value of food, and energy intake at 0, 3, and 6 months* 
6 months
3 months
* Values are reported as Pearson correlation coefficients. There were no significant correlations 
between variables at any time point.
243 
 
    
Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.085 -0.021
Relative-reinforcing 
value of food
-0.085 1 0.131
Energy intake -0.021 0.131 1
Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.013 -0.147
Relative-reinforcing 
value of food
-0.013 1 0.230
Energy intake -0.147 0.230 1
Hunger
Relative-reinforcing 
value of food
Energy intake
Hunger 1 -0.122 0.073
Relative-reinforcing 
value of food
-0.122 1 0.142
Energy intake 0.073 0.142 1
Table partial correlations at each time point. Partial correlations between hunger, 
relative-reinforcing value of food, and energy intake at 0, 3, and 6 months* 
0 months
3 months
6 months
* Values are reported as Pearson correlation coefficients. Condition was controlled for in all 
analyses. There were no significant correlations between variables at any time point.
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Hunger ∆
Relative-reinforcing 
value of food ∆
Energy intake ∆
Hunger ∆ 1 0.113 -0.149
Relative-reinforcing 
value of food ∆
0.113 1 -0.021
Energy intake ∆ -0.149 -0.021 1
* Values are reported as Pearson correlation coefficients. There were no significant correlations 
between variables.
Table correlations between change variables. Correlations between the change (∆) in 
hunger, relative-reinforcing value of food, and energy intake from 0 to 6 months* 
Hunger ∆
Relative-reinforcing 
value of food ∆
Energy intake ∆
Hunger ∆ 1 0.051 -0.159
Relative-reinforcing 
value of food ∆
0.051 1 -0.024
Energy intake ∆ -0.159 -0.024 1
* Values are reported as Pearson correlation coefficients. Condition was controlled for in all 
analyses. There were no significant correlations between variables at any time point.
Table partial correlations between change variables. Partial correlations between the 
change (∆) in hunger, relative-reinforcing value of food, and energy intake from 0 to 6 
months* 
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Conclusion 
 
The purpose of this dissertation research was to test an innovative structured dietary 
intervention of increasing eating frequency during a six-month behavioral weight loss 
intervention on a proposed mechanism between eating frequency and weight; through hunger, 
the relative-reinforcing value of food and energy intake. Results showed that while eating more 
frequently reduced hunger during a weight loss intervention, there was no resultant effect on the 
relative-reinforcing value of food or overall energy intake. Additionally, eating three times per 
day was associated with a slightly lower, though not significant, energy intake and lower BMI 
when compared to the more frequent eating pattern. Future experimental research should 
investigate whether an eating frequency prescription may be beneficial for improving weight loss 
outcomes in a larger, more diverse sample.  Furthermore, examining the mechanisms behind the 
potential benefits of an eating frequency prescription on weight loss is warranted.  Longer-term 
studies would also be valuable to determine the role an eating frequency prescription may have 
on weight loss maintenance.  
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